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In radio communications, knowledge is progress. Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 


Please send me without obligation your prospectus. 


FILL IN AND POST 
COUPON TO-DAY TO NAME. .......260050500s00800000008605050 ene 


Coll, write or phone— IARC ° NI MARCONI SCHOOL OF WIRELESS 


CLASSROOMS & OFFICES SCHOOL OF Conducted by: 
AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


A oe ae WwW j R E L E +S) Ss (Incorporated in New South Wales) 
47 York Street, Sydney. 20233 


Bottom of Goulburn Stree 
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ABC certified circulation in excess of 44,006 


A CENTURY OF CO-OPERATION 


Ss recent years, we have heard a good deal about ITU—the International 
Telecommunication Union. In the late 1950s it was much in the news 
When, among other things, the ‘availability of band-space to licensegl 
amateurs was at stake at an ITU conference. On that occasion, our late 
Editor, John Moyle, went to Geneva to represent the interests of Aus- 
tralian amateurs. 


We have heard a lot, too, about the CCIR, the International Radio 
Consultative Committee, and the CCITT, the International Telegraph and 
Telephone Consultative ‘Committee. Every time we switch on a television 
receiver, we put to practical use standards based on CCIR findings. 


It may come as a surprise to realise that these very active international 
planning groups, this month, celebrate a centenary. It was in 1865 
that twenty States met in Paris and, on May 17, founded the International 
Telegraph Union, laying down the initial set of regulations governing use 
of the electric telegraph. 


In 1885, provisions had to be added to cover international telephony. 
The turn of the century witnessed the development of wireless transmission, 
the first international radio regulations in 1906 and adoption of the SOS 
signal. These regulations were tightened up, incidentally, following the 
“Titanic” disaster in 1912. 


During the 1920s the technically based “CCI” bodies were founded 
and, in 1932 came the Madrid conference, in which all previous arrange- 
ments were fused into a new, unified body—the International Telecom- 
munication Union. 1947 saw foundation of the International Frequency 
Registration Board (IFRB) and a working agreement reached with the 
United Nations organisation. Since 1948, the ITU has become centred 
in Geneva with a permanent administrative council. 


If climax is required to the ITU story, it came in 1963 with the 
Geneva Space Radiocommunication Conference, when some 6000MC of 
bandwidth, approximating 15 per cent of the total available radio spectrum, 
was allocated for space communication. 


In a world which is so preoccupied by “wars and rumours of wars” 
the ITU story, chequered though it has been at times, gives some cause 
for hope. Nations can co-operate, if they want to hard enough! 
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INSTROL QUALITY 
AUDIO FURNITURE 


A complete range of equipment cabinets and speaker 
enclosures to suit every possible requirement. 


KITS to construct yourself or Built and Polished. — 


Instrol cabinet kits are complete in every way. All parts 
such as screws, nails, hinges, castors, stays, grille cloth, 

acoustic wadding, etc., are included. All panels, even in 
x ’ the largest cabinets are precut, ready only to glue and nail ~ 


! together. Only a hammer and screwdriver necessary, Timber 
nie panels are veneered in best quality Qld. Maple suitable for 
PICTURED ABOVE IS THE NEW finishing in Walnut, Mahogany, Rosewood, etc., or in Teak ; 


MODEL 450 EQUIPMENT CABINET. for Scandinavian oiled Teak finish. 


This system, designed R. TV and H. Postage Rates 


rr Designed to suit all types of locally 
made and imported amplifiers and PRICES: 
players. The standard cabinet is 32%in No. 450—Kit of Parts .... 0... ...4. sauce ceee £13/16/0 
long, 16in wide, 9'%4in high (without Built and Polished .. ..,. .... .... £19/16/0 
legs). It may be used as a floor model (Teak, £3 extra) 
& as illustrated, or unscrew the legs and 
vee you have a table or bookshelf model. BOOKSHELF 
pee A version is also available to suit Complete System—Kit of Parts .... .... .... .. £14/0/0 
ei large amplifiers and turntables. Built and tested .... .... .. £17/18/0 
is | The Amazing INSTROL CABINET ONLY—Kit .... 2... 2... 06.5 sss. £6/0/0 
| Polished 0.4: saais coe 2 De 
Playmaster BOOKSHELF (Grille cloth, wadding and foam included) 
SPEAKER SYSTEM 
| 


i aia oe 


Dec., 1964, gives performance equiva- 


Qid., Other 
lent to and even better than imported 
. systems, yet at less than one-third the BOOKSHELF |_N-S.W._| Vic., Tas.| _ States 
: cost, Magnificent bass response, with Pol, Cabinet 
| extreme clarity in upper register due or Cab. Kit. 10/- 20/- 
| to the virtual absence of intermodula- Full System (eau eae 
i tion. The full kit is complete with all Kit 4 built | 12/6 26/« 
S 1 components, precisely to R. TV and H. Se Shes CUNT pees 
ee Ste | specifications, Speakers, acoustic wad- ‘ No. 450 KIT | 22/6 
Bera jae ding, grille cloth, foam, choke, con- , 
q i, SS densers, etc, Size only 19%in x Built and polished No 450 by Rail or 
U0 # pee 11Yin x 6¥in. Road Transport only. 
So ; 


Instrol 
Cab. No. 600 


A roomy cabinet 
specially designed 
for modern ampli- 
fiers. Available as 
a pre-cut assembly 
kit, or built and 
Polished, tym 


ai 
Price—Complete Kit. of Parts £16. 
Built and Pclished .. .. .. .. .. £25/10/0 


Instrol Cabinet No. 200 Instrol Cabinet No. 500 


t : A_ magnificent piece of furniture—the choice 
: of professional men and executives, External 
micasirement 36in wide, 29in high, 22in deep. 


Price 

KIT.-OF ‘PARTS (0062. > carers eae OTe 
Built and Polished .. .. .. .. £7910 0 
Write for Instrol descriptive cabinet brochures 


An elegant, wei bred piece of furniture. Suited 
for all types of modem hi-fi equipment. In 
kit form or built and polished. Matching 
speaker enclosures also available. 

Price: Complete kit of parts £19/18/-, 
Built and Polished .. .. .. .. .. £28/18/0 


——————— Se 


Instrol SWR | Instrol No. 700 Stereogram INSTROL , 
Enclosure Cabinet Beauty, utility, plus economy are SLIMLINE a 
Developed So aaa a feature of this Sft long cabinet. Acoustically ENCLOSURE 


designed speaker enclosures at each end. Two 
record storage sections, plus generous ampli- 
fier and player space. 

Price: Kit of Parts £21/18/0 
Built and Polished ., .. .. .. £36/10/0 


joint effort by the 
manufacturers of 
the well - known 
Magnavox 8WR 
speakers and our- 
selves. A_ beauti- 
fully. proportioned 
slimline enclosure 
27%in x 17%in x 
7VYin, 


Designed on the 
D.P. principle for 
most makes’ of 
local and imported 
8in, 10in and 12in 
speakers, Beau- 
tifully proportion- 
ed, the S8in_ is 
only 25%in. x I4in 
x 6in and the 10in/ 
12in is 27%in x 
17%in x 7Y%in, 


KIT OF PARTS ..:.. .. .» .. &618 © Sin KIT OF PARTS ..-\<.ise0 meO@ue =e 
Built and Polished .. .. .. .. .. £12/0/0 8in Built and Polished .. .. .. ba 1§ 0 
Write, call, or send coupon for free cabinet 10in/12in KIT OF PARTS .. .. 6 18 ; 


brochure. 10in/12in Built and Polished .... £12/0/ 


BROADWAY ELECTRONICS PTY. LTD. 


F.S.& A. BANK BUILDING, CNR. BROADWAY & CITY RD. SYDNEY 


(Opp. Grace Bros.) 
Phone: 211.4224, 211-4244, 211.4213 
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BOTS 


eae 
No. 106 AMPLIFIER with 
TUNER 


Originally described “R.TV & H."' December 

is “ec ated design is a combina- 
tion of Unit No. 4, a 9 watts per channel am- 
plifier, and Prastans Source Tuner. 


Price } 
KIT OF PARTS .. . 
Built and Tested .. 


. £48 5 8 
. £5813 0 


INSTROL-PLAYMASTER 


A wide range tuner with excellent tonal 
Reet “R.TV. and H." design April 
his’ is a matching tuner for 
Unit No, 4 Amplifier yet is suitable for 
use with most modern amplifiers. 
Price: KIT OF PARTS, £16/18/-. 
Built and Tested, £26/-/-. 


H, W. SAMS TECHNICAL 
BOOKS 


In addition to these few books, there is a 
wide range of titles covering all electronic 
Subjects. Send for free catalogue. 


for the Be- 
48/64." An An amaz- 


“Elec 
jeer ees 
book which in this 


modern age should be read 


“Practical Nat til 
Servicing’, Ane 


“101 Ways to use 
your Oscilloscone” . — 


“Understanding 
Electronic 
Components” 


“HI-Fi peree 
Handbook"’ Ses 


Ww POST THIS COUPON 


Or write, Phone, or Call for full details. 


0 Instrol Playmaster Hi-Fi. 
0 Instro] Cabinets and Kits. 
© Cannon Connectors. 
O Sams Books. 
O Guitar Amplifier. 
O Metalwork, 
(Mark X in square) 
To BROADWAY ELECTRONICS 
Pty. Ltd., E. §. and A. Bank Building, 


Cnr. Broadway and City Road 
(opposite Grace Bros.) BROADWAY. 


Dear Sirs, 
‘Please send full details to:— 
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EVERYTHING FOR THE HI-FI ENTHUSIAST 


PROGRAM SOURCE TUNER | 


INSTROL-PLAY MASTER 
Unit No. 4 STEREO 
AMPLIFIER 


A fine basic 9 watt per channel stereo am- 
epee described “R.TV & H.” May 1962 
igh performance at moderate cost. 


INSTROL-PLAYMASTER 
No. 108 STEREOGRAM 


£3% 16 & 
£4618 6 


Price 
KIT OF PARTS .. .. . 
Built and Tested .. . 


A ay remarkable stereogram described 
“R.TV H."" October 1964, 


Price 

KIT. OF PARTS .. 2M i6 6 
Built and Tested .. .. .. £45 $ 0 
We recommend the Bookshelf System with the 
108, or our No. 700 Cabinet with built-in 
speakers, 


INSTROL-PLAYMASTER 110 
TAPE AMPLIFIER 


The latest in Tape Recording equipment, De- 
scribed in this magazine March and April, 
1968, All parts now available. Write for 
etails, 


AKG STEREO 
‘HEADPHONES 


Amazing, feather 
light (only 402z). 
May be worn com- 
fortably for hours. 
Freq. Resp, 30 to 20,000 c.p.s, flat, 
with total harmonic distortion less 
than 1 p.c, Will suit any type of 
amplifier. 

£9/18/6 (plus 5/- postage). 


PLAYMASTER 103 
GUITAR AMPLIFIER 


INSTROL & OXFORD 
METALWORK 


We can sup- 


ply high 
quality 
metal work, 
and labels 
for all Play- 
master de- 
Orsnaly deed “ATA” Over 122, signs, Free 
kit, or special parts separately. price list 


Carrying Case, £10/4/, plus 14/ postage. 

Cut, drilled and Cad-plated Chassis, £2/15/10 
plus 6/ postage. 

Label Gold with Black Figuring, £&1/7/6, 

plus 1/ postage. 


available detailing Instrol and Oxford 
metalwork to suit “R.TV and H” cir- | 
cuits. 


IGNITION CANN \ 
All parts avail- CONNECTORS 
able stator be 
t ~ 
Hee Oteaiton We are distributors 
hte Or Las for the well known 
1964)." oe Cannon audio connec- 
Price: a as tors. All types avail- 
ai aries able ex stock including 
ROFO Ignition 3, 4, 6 and 7 pin types. 
Sera only, Price list available. 


Plus 5/- postage. 


duocbecenvccessayecetdesccenbasdovcvscvepsers Oseus apese-euesactavagenesecesredcececeesecscvereescusesareescosveseses. guqsooveneuuucopescecewsenrasercuesaacces® 


3563 
3564 
3565 
3566 
3567 
3568 
3569 
3638 
3641 
3642 
3643 
3646 
3691 


PB 2N 3693 
m 2N 3694 


AT GERMANI 


New Silicon Planar Components Developed. Manufactured . 
BROAD RANGE (6 SILICON PLANAR DEVICES 
PERFORMANCE BETAS FROM 100 uA 10 500 mA 


dist e 60 N pil AVE 


“SILICON PLANAR™ TRANSISTORS. 


1-99 100-999 
NPN Low: EevelaRRao) fan pete 11/- 7/6 | 
NPN ORE SAM panini nseha aid He. uration te mal eD 8/3 5/6 
NEN High: Gaines <3)": aah s ah ane 8/3 5/6 
NEN HIgh Gain 3) 25 ites ay ai Bes Oat i ieee 8/3 5/6 f 
NEN General: Purposes) 0 3 en ta aap, 9/— 6/- 
NEN: GeneraloPérpose: foo. se ee Seen 10/6 7 /[- ; 
NPN: General: Purposes), or eee eee 12/6 8/3 , 
PNP Germanium Replacement. .. . __ 8/3 5/6 
NPN General Purpose Low V (SAT) .. _. 8/6 5/9 
NPN General Purpose Low V (SAT) ... 9/- 6/- 
NPN General Purpose Low V (SAT)... u. .. 9/6 6/6 
NPN: High Speed iSwitch | 22% ..2r ey we 8/- 9/3 | 
NPN Audio and Video amplifier 7/9 5/— 
NPN Audio and Video amplifier ... 8/6 5/9 
NPN: ‘High: Power: Gaint- somerset a 7/9 5/= 
NEN. BighsRower: Gain. eskaieeed, Gah ee 8/- Oh 


“PLANAR: A PATENTED FAIRCHILD PROCESS 


CALL OR WRITE FOR FURTHER INFORMATION TO: _ 
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end priced for Commercial / Industrial applications 


LOW GOST AS LOW AS 5¢ 


AVAILABILITY 1000 PIECES EX STOCK 
ALL DEVICES MADE IN AUSTRALIA 


TECHNICAL SPECIFICATIONS 


SS 
PHHHPNANHFOITIIA SM 


Nee 


20-200 @ 8mA; 
20 @ 15mA; 
150-600 @ 1mA; 
‘150-600 @ 10mA; 
40-120 @ 150mA; 
40-120 @ 150mA; 
100-300 @ 150mA; 
30 @ 50mA; 
40-120 @ 150mA; 
40-120 @ 150mA; 
100-300 @ 150mA; 
30-120 @ 30mA; 
40-160 @ 10mA; 
100-300 @ 10mA; 
40-160 @ 10mA; 
100-400 @ 10mA; 


1V 
10V 
10V 
10V 
10V 
10V 
1V 
—1V 
10V 
10V 
10V 
0.4V 
1V 
1V 
10V 
10V 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


CABLES: FAIRCHILD MELBOURNE 


ENQUIRIES: 46 CAROLINE ST., SOUTH YARRA, S.E.1, VICTORIA 
IN SYDNEY TELEPHONE: 43 1537 


TELEPHONE: 26 3713 
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Vee sat 

1V @ 10mA 

3V @ '20mA 
35V @ ImA 
1.0V @ 100mA 60 mc 
.25V @ 150mA 80 mc 
.25V @ 150mA 80 mc 
25V @ 150mA 80 mc 


—.25V @ 50mA 150 mc 
.22V @ 150mA 300 mc 
.22V @ 150mA 300 mc 
.22V @ 150mA 300 mc 

2V @ 30mA 550 mc 
JV @ 10mA 300 mc 
7V @ 10mA 300 mc 
350 mc 
350 mc 


FAIRCHILD 
(AUSTRALIA) PTY. LTD. 


Foe 


The Birmingham University installation uses an economical 
12#t diameter dish aerial and a low power (2KW) transmitter 
and receiver in the caravan alongside. 


Moonbounce technique to aid 


COMMUNICATIONS RESEARCH 


A small team of engineers at Birmingham University, England, has 
chosen the moon for a series of experiments in long-distance 
communication. The research will have direct relevance to passing 
messages between spaceships and may eventually lead to the 
development of a cheap form of communication between remote 


communities on earth. 
By Brian 


OMMUNICATIONS between’ two 

places by voice or telegraph are so 
much taken for granted in these days of 
spaceships and hydrogen bombs _ that 
few people spare a thought for their 
importance and for the demands that 
will be made on communication facilities 
in the future. 

Few people, that is, except those 
whose job it is to provide the links that 
girdle the earth and which have become 
so essential in an age in which time has 
become so vitally important. 

But the simple truth of the matter is 
that a lot of thinking has to be done 
about world communications systems, 
already heavily burdened and likely, in 
‘the not distant future, to reach bursting 
point unless means are found of develop- 
ing and expanding them. 

This is the basic reason for research 
now being undertaken in the Depart- 
ment of Electronic and _ Electrical 
Engineering at Birmingham University, 
where the moon will be used as a passive 
communications satellite in a project to 


examine techniques for long-distance 
communications. 

Long-distance radio communications 
at present depend largely on the 


ionosphere, a layer around the earth that 
has the property of reflecting radio 
signals, thus making possible the passing 
of messages between two points which 


6 


Cousins 


would otherwise be screened from one 
another by the curvature of the earth. 
But the ionosphere is by no means an 
ideal or a simple medium for communica- 
tions because it gives rise to echoes and 


fading and there is interference from — 
atmospherics and man-made electrical 
disturbances. Neither can it reflect all 
radio waves but only those in a wave- 
band which is already crowded with 
long-distance messages. aie 

If we are to win more “cooperation” 
from the ionosphere, we simply must 
know more about its peculiarities and 
its possibilities. . 

Unfortunately, direct research on 
long-distance communications by way of 
the ionosphere raises difficulties, the 
main one being that it is necessary to 
have a receiving and transmitting station - 
at widely separated points. The stations 
therefore need communication to investi- 
gate communication! : 

New possibilities for this kind of 
research are raised by the use of the 
moon as a reflecting communications 
satellite. Not only is it possible to have 
the transmitter and receiver in the same 
location for experimental purposes but 
such a link gives a realistic environment 
for research by presenting many of the 
problems of ionospheric and long dis-. 
tance transmissions. 

This is the main reason why a small 
team of engineers at the university, led 
by Mr E. D, R, Shearman, a senior — 
lecturer in the Department of Electronic: 
and Electrical Engineering, has chosen 
the moon for a series of experiments 
which are receiving the financial back- 
ing of Britain’s Department of Scientific 
and Industrial Research. 

Obviously enough, research into long- 
distance communications using the moon 
as a reflecting surface will have direct 
relevance to passing messages between 
spaceships while it could also lead to the 
development of a cheap form of com- 
munications between remote com- 
munities on earth, 


The moon has its limitations,’ how- 
ever, not the least among them the fact 
that from any one point on the surface 
of the earth, it is only available as a 
communications satellite for less than 
half the year. When two different points. 
on the earth’s surface are considered, it 
is available for even less time. 

Then there are further complications 
because it has an uneven movement in 
relation to the earth owing to its elliptical 
orbit. Sometimes it is coming towards — 
the earth and sometimes going away 
from it. Thus any signal reflected from 
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_ the moon has the same Doppler effect 
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whistle of a train passing at speed. 
Other factors also influence the qual- 


ity of the reflected signal. The ‘craters 


and mountains on the moon produce 
echoes which compromise both contin- 


‘uous or pulsed transmission. 


A clear speech signal sent out from 


earth returns as if heard in an echoing 


cellar but with a rapid fluttering super- 


ix imposed upon it, making it unusable for 


communication. Short pulses are elon- 
gated by the echoes or multiplied in 
number. 

The object of the experiments at the 
university will be to find ways and 
means of overcoming these difficulties 
and, perhaps, generally improve com- 
munications over long distances. They 
will be. carried out in three phases. 


- MOON NOISE 


From a field near the university a 
small dish aerial will receive the noise- 
like signals which the moon radiates 
because it is a hot object in a cold sky. 
This noise is the background inter- 


_ ference which the communications signal 
must exceed to be usable. In the experi- 


ment the temperature changes of the 
moon will be followed during an eclipse 
to provide information about the origin 
of the noise. 

Not much work has been done on 
this subject so far and authorities are not 
entirely in agreement as to whether the 
temperature of the surface of the moon, 


which falls considerably during an 


\ 


eclipse, has any bearing on the strength 
of moon noises, It is, therefore, a vital 
part of the program. 

During the second stage, signals in 
bursts of two seconds will be transmitted 
and received back at the university after 
the 24sec. time delay involved in the 


journey to the moon and back to earth, 


Characteristics of the returned signals 
will be examined to find exactly the 
effects of the various factors which dis- 
tort them and to seek means of over- 
coming them. ; 


NEW TECHNIQUE 


Finally the experiments will reach 
their climax towards the end of this year, 
when it is planned to send out tele- 
graph signals using a new technique 
which, it is hoped, will solve some of the 
problems associated with communica- 
tions over long distances. 

In this technique the echo charac- 
teristics will be continuously measured 
by the receiver which has been designed 
to adjust its response automatically from 
moment to moment so as to reduce the 
distortions to a minimum. . 

The equipment used will be a low- 
powered transmitter of only two kilo- 
watts’ with a small dish aerial of 12ft 
diameter, for on the simplicity of the 
equipment depends any future practical 


uses to which it might be put. 


The small isolated communities which 
could benefit from systems developed as 
a result of the experiments are not likely 
to be able to afford to operate and main- 
tain highly complex electronic devices 
with huge dish aerials controlled by 
complicated tracking systems. Such 
equipment would probably make the re- 
search work a great deal easier but 
would defeat one of its main objects. 

(Reproduced by arrangement with the 
“Birmingham Post” and the U.K. In- 
formation Service.) 
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Pictured above is Peter Blair, British radio amateur, who recently bounced a 

signal off the moon, from his home in Chelmsford, southern England, to a U.S. 

Government radio telescope in Puerto Rico, in the West Indies. Peter Blair's 

28-year-old wife Eileen'sat on the roof of the garage and kept the dish pointed 

in the right direction. The home-made dish cost £5 for materials; the one on 
which the Morse code signal was picked up cost £3 million! 
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ELBOURNE University’s Astronautical Society has the only private station 
in Australia capable of tracking and receiving weather photographs from 
American satellites orbiting the earth, Photographs of cloud formations over 
Victoria, South ‘Australia, and the southern part of New South Wales are passed 
to the Government Meteorological Bureau, 

Supporting the antenna is a 3in aluminium tubs, 20 feet Icng. Polystyrene rod 
radials are inserted in Zin holes along 12 feet of the tube at 120-degree intervals 
to provide supports for a tin aluminium rod helix. A reflector of expanded alu- 
minium is attached at the start of the helix and two feet in front of the antenna 
pivot. A 3in steel counterweight is mounted on the other side of the pivot. 

From a technical standpoint, the Meibourne University antenna exhibits 
desirable characteristics: 

@ A high gain (13dB or 20 times) compared with others of the same size. 
@ Very broad band-width to cope with satellite transmissions on 108, 136, 143 
and 160 megacycles. i 


If conventional television-type antennas were used, a different 
one would be needed for each of these frequencies. 

@ Simple to design, with no need for subsequent adjustments. 

@ High rejection of signals coming from directions in which the antenna is not 
pointed, This is important in view of the electrical interference in the area. 
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| the time most readers will take to 

finish this first sentence, a Buccaneer 
aircraft on a low-level strike mission 
would have travelled well over a mile 
- .. In modern aircraft things happen 
quickly; and when things happen as 
quickly as this, small and usually un- 
noticed intervals of time, taken up by 
apparently unimportant events, suddenly 
assume unexpected significance. 

It is true that modern electronic equip- 
ment can save the pilot much of the 
hard work of accurately flying a low- 
level strike aircraft at high speed. But 
even so, the pilot needs to refer to his 
instruments now and again, as well as 
to look through his windscreen to see 
where he is going and what is happen- 
ing. 

There are several reasons why the 
pilot may need to look into the cockpit 
during flight. His main requirements 
are: 


(a) To monitor flight conditions (e.g., 
height, speed, course, altitude, 
range from target or other point). 

(b) To assess, control, or change some 
or all of the quantities in (a). 

(c) To monitor power plant behaviour 
and performance. 


(d) To check condition of armaments 
(including state of missile — e.g., 


‘armed’, etc.) and of associated 
electronics. 
When instrument flying became a 


normal flight procedure, the pilot was 
faced with six basic instruments from 
which to deduce all the relevant facts 
about the flight of his aircraft. These 
instruments (A.S.L.,* altimeter, directional 
gyro or compass, V.S.I.,+ turn-and-slip 
indicator and artificial horizon) were 
similarly grouped in most aircraft, and 
were collectively known as the ‘flight 
instruments’ or (earlier) the ‘Sperry 
Panel.’ 
LOL DPB PP PPP PPP 

* Air Speed Indicator. 

+t Vertical Speed Indicator, 


In the course of time the markings 
on the instruments were improved and 
simplified, and the disposition of the 
individual instruments was altered so as 
to reduce the number of eye movements 
necessary to an assessment of flight 
condition. All such developments were 
directed toward reducing the time con- 
sumed by scanning the instruments and 
ait. the information presented by 
them. ' 

There is obviously some difficulty in 
steering a middle course between two 
extreme conditions — the provision of 
the absolute minimum of information 
necessary to enable a pilot to maintain 
safely controlled flight, and the presen- 
tation of far more information than is 
relevant. 

As every pilot who has an_ instru- 
ment rating is aware, it is quite possible 
to fly a comparatively low-speed air- 
craft safely using only an A.S.I. and a 
turn-and-slip indicator; but the art re- 
quires the pie to make fairly subtle 
deductions from the evidence presented 
to him and to practise a skilful anti- 
cipation and assessment of rates of 
change. 

On the other hand, as soon as an 
artificial horizon is made available, 
States and changes of lateral and fore- 
and-aft level are presented pictorially 
and instantaneously; much of the air- 
craft’s behaviour can therefore be ‘seen’ 
instead of being laboriously deduced 
from non-symbolic data. 

In early and simple aircraft (e.g. 
light biplanes) it was possible to make 
an approach and landing ‘by the seat of 
the pants’ without referring even to an 
A.S.L; in modern aircraft, however, 
which are faster, more complex, cleaner, 
less informative ‘through the seat of 
the pants’ and demanding of far more 
sensitive control, the pilot must con- 
stanly refer to his instruments during 
an approach — even in V.M.C. 

Whether the need to refer to instru- 
ments arises during an approach or in 
normal flight, the problem of acquiring 


FLIGHT DATA 


isplay for 


by David Masters 


information from a flight instrument 

system falls into two main parts: 

(a) The process of transferring atten- 
tion from the outside world to 
the cockpit presentation and back 


again. % 
(b) The rature of the glance into the 
cockpit. ; 
Obviously, time spent on the process 
of transferring from one medium of 


; information (the outside world) to an- 


other (the instrument panel) is time — 
wasted. Since the human eye can move 
at speeds of up to 600° per second, 
transfer time would not at first appear 
to be significant, even in high-speed 
aircraft. ahs 

Just how significant it is, however, 
is shown by an_ investigation which 
proved that a pilot making an approach 
to land spent. 12 per cent of the 
approach elapsed time transferring his 
sight line from cockpit to runway and 
vice versa. 

This astonishing fact means that the 
pilot approaching to land in a_high- 
speed aircraft is looking at nothing at 
all during a good deal of a process 
that calls for continuous and accurate 
visual judgment. Quantitatively, it is as 
though a motorist travelling 100 miles 
at high speed were to drive for eight 
miles with his eyes shut! a 

It is not likely that the pilot of a high- 
speed low-flying aircraft would require 
to transfer his line of sight from cockpit 
to outside world and back nearly as often 
during level flight as during an approach - 
to land. Nevertheless, the time lost in 
transferring sight line is obviously sig- 
nificant. It would seem that transfer time 
alone could present a strong argument 
in favour of some kind of eye-level pre- — 
sentation of flight information. 

When a pilot “glances” at his instru- 
ments, he undertakes a fairly compli- 
cated sequence of actions. From the 
moment he decides to look at his instru- 
ments (and this is the moment at which 
his attention is removed from the scene 
in front of him) a number of discreet 
steps have to be taken’ before visual — 
flight — using the outside world as a 
reference — can be fully resumed. The 
following list shows the separate steps. 

(1) Decision to glance into cockpit. 

(2) Movement of eyes to transfer sight 
line from windscreen to instrument 
panel. 

(3) Adjustment of 2yes for accommo- 
dation (focusing), parallax and 
aperture. 

(4) Scanning of instrument (or instru- 
ment array). 
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(5) Interpretation of instrument(s). 
(6) Decision to transfer sight line 
back to original view. 

_ (7) Movement of eyes. 

_ (8) Re-adjustment of accommodation, 
parallax and aperture. 

_ (9) Interpretation of scene. 

_ This is a “short” list. After stage 5, 
for example, the pilot may decide to 
_ make some adjustment, or to cross-check 
one set of indications with another; or 
he may even require to consider the in- 
formation presented before deciding 
what action to take. In this case, stages 
3, 4 and 5 may have to be repeated— 
_ perhaps more than once — before stages 
6, 7, 8 and 9 are undertaken. 

The time lag in deciding to glance into 
- the cockpit and in completing the trans- 
fer of sight line to the panel is of the 
order of 0.2 seconds; of this time, 
physical movement of the eyes requires 
_ about 0.05 seconds, or possibly a little 
more, but the elapsed time between de- 
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cision and initation of eye movement 
is nearer 0.15 seconds. When the sight 


line has been directed towards the chosen 


instrument, the process of accommoda- 
tion (which, from an elapsed-time point 
of view includes adjustment of parallax 
and aperture) will consume another 
0.5 seconds. About three-quarters of a 
second, then, has elapsed before the pilot 
has begun to read the indication of 
one instrument. 

Since it is likely that the pilot will 
need to read only a small part of an 
instrument (e.g., part of the speed scale 
of an A.S.I.) some more time must be 
spent in finding the part of the scale to 
be read; and when this has been done, 
the figures must be interpreted — which 
involves mental rejection of all the other 
information displayed by that instru- 
ment. 

If the glance into the cockpit is for 
nothing more than a simple check of 
airspeed, the total time elapsing between 
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broken 
horizon line is again very low but the 
 qgircratt symbol is well above it. 
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“leaving” the outside world and returning 
to its frames of reference can be 3 to 
4 seconds. A modern low-level - strike 
aircraft will cover some three-quarters 
of a mile in this time. 

This is hazardous enough; but if the 
pilot must read more than one instru- 
ment, assess the total information pre- 
sented, decide upon a course of action 
and initiate it, then the time interval 
could well be 10 seconds, and the dis- 
tance covered nearly two miles. 

The inescapable conclusion is that the 
“occasional glance into the cockpit” re- 
quires a modern aircraft to be flown for 
significant perods of time and for quite 
dangerous distances by a pilot who is, 
as it were, “not with it.” 

Once the decision to display informa- 
tion to the pilot at eye level has been 
made, a number of advantages automa- 
tically accrue from the technique neces- 
sarily employed. For whereas a simple 
gun-sight graticule can be superimposed 


Aircraft is well below its proper al- 
titude but is flying straight and fevel 
Plane and “horizon” are in line. 
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Incorporates twin recording amplifiers; twin replay 
pre-amplifiers, half-track mono stereo recording 
facilities; plus half-track and quarter-track stereo 
facilities. Designed for use with all makes of 
high quality amplifying and Hi-Fi equipment. 
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MARK 5 TYPE M. 


A semi-professional tape recorder giving mixing, 
superimposing, monitoring facilities, Separate 
amplifiers for recording and playback--accurate 
level meter ensures unvarying quality recordings. 


MARK 5, SERIES 2 TAPE DECK. 


Produced for the tape recording connoisseur, the 
Brenell Mark 5 Series 2 Tape Deck, with its 
skilful design and top-flight engineering, is simple 
and reliable. Just two switches control Record, 
Playback, Wind and Rewind and a pause mechanism, 
plus a special switch for superimposing. Invalu- 
able for recording speech with music or for adding 
a musical background. The Deck is supplied 
fitted with either 14 or 12 track stereo Erase and 
Record/Playback heads. ; 


STEREO TAPE PRE-AMPLIFIER UNIT. 


Precision built and simplicity itself to operate, 
the pre-amplifier is designed for use with the 


Brenell Deck or quarter and half-track stereo 
H decks. It mmcorporates Ferroxcube . Oscillator, 
H 4-speed Equalisation, Signal Level Meters and 
Sf Gain Controls. Instantly it adds full stereophonic 
recording facilities to your existing stereo 
equipment, 
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upon a windscreen without difficulty, 
the optical system necessary to project 
an entire instrument panel— or even 
the minimum desired information — 


would be far too bulky. ey 
As a result; it has become necessary 


to display all the information on the 


end of a small cathode-ray tube and to 


project this composite image on to the 
screen. Once this process has been suit- 
ably developed, 


for interpretation. 


The display on the screen of the 


cathode-ray tube is not a picture either 
of an instrument or of part of an 
instrument array; it is a symbol or set 


of symbols designed to convey the in-- 


formation normally presented by the 
standard instruments. The designer of 
the equipment can therefore decide how 
much of the information presented by 
an instrument should be displayed at 
eye level, and in what form. If the choice 
is made wisely, the time taken to read 
information and to interpret it will be 
greatly reduced. 


For example, it is possible to arrange 
for the display of a narrow height or 
air-speed band from which all but the 
fundamental datum points are excluded. 


The pilot is then shown a display con- 
sisting of, e.g., two numbers separated 
by a few dots (whose spacing is ob- 
vious), the speed being indicated by a 
simple line at the relevant point in this 
skeletal scale. 

This presentation is, in effect, not un- 
like what the pilot’s mind “sees” when 
all the irrelevant information (i.e., that 
covering a speed or height range not in 
immediate use) on a normal instrument 
has been recognised, considered, and 
rejected by an unconscious thought pro- 
cess. 


It is possible to go even further and 
to project only a non-dimensional scale 
and a. moving marker; the pilot is then 
presented with an immediately recog- 
nisable necessity to change a flight con- 


dition, and with an equally easily identi- 


fiable indication of the direction in which 
change should be made — all without 
the complication of figures requiring in- 
terpretation. The airspeed scale in the 
display illustrated is an example of this 
type of presentation. 


Presentation of attitude is normally 
mace by symbols very similar to those 
employed by the normal artificial hori- 
zon, but the main aircraft symbol can 
be used in conjunction with a moving 
dot or cross in the same way as in 
current flight director systems (e.g., 
Sperry Zero-Reader). 

With this form of presentation, the 
pilot uses his controls in the natural 


sense to “fly” the aircraft symbol toward — 


the director dot; coincidence of dot and 
symbols indicates that the aircraft flight 
path is suited to the desired end— 
for example, coincidence can mean 
either that the aircraft (on an approach) 
is on the centre-line of the runway and 
at the correct height, or that the course 
being held will eventually bring it to a 
desired position. 

Obviously, 
form of presentation, as in the standard 
Zéro-Reader, relieves the pilot of much 
interpretation and assessment. 

The ability to display any desired 
information, in whatever form is most 
expedient, confers a remarkable flexi- 


eye-level presentation 
provides the means for significantly re-— 
ducing one of the delays not associated 
‘| with sight-line transfer —- the time taken — 


the use of this simple 


ELECTRONICS Australis, May, 1965 


Feur of the six instruments shown ore needed to provide the pilot with basic information during normal flight maon- 
‘oeuvres. This panel shows that the aircraft is flying at 162 m.p.h. at 750 feet, in a right-hand climbing turn, passing 
through South. The simple display at right gives the same information, Furthermore, the relative positions of director 


dot and aircraft symbol show that the aircraft 
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The vertical scale on the left is a simplitied altimeter 
presentation; the horizontal scale shows deviation from 


a pre-selected air speed. 

vids A. Aircraft symbol. 
B. Director dot. 

C. Artificial horizon. 


bility upon an eye-level display system. 
There is naturally much difference of 
opinion as to the form in which flight 
information should be presentated. 

For example, during an approach to 
land, a pilot could be presented either 
with a “zero-reader” type of picture— 

in which the aircraft symbol (showing 
pitch and roll attitude in relation to a 
horizon bar) is flown towards a director 
dot — or with a display of a pattern 
imitating conventional runway approach 
lighting, placed in suitably varying jux- 
taposition to the aircraft symbol, skeletal 
height and air speed scales being shown 
_ beside the main display in each case. 

Similarly, approach marker (radio) 

beacons could be represented by dots or 
crosses moving down the screen in imi- 
tation of their changing geographical 
ition in relation to the aircraft, or 
presented wholly non-pictorially, as 
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attain the required heading. 
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t has reached the required height but that it must continue the turn to 
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The target range can be indicated by the extent to 
which the circumference of circle (E) is completed. The 


event markers (F) can be used to remind the pilot to take 


certain operational actions or to 


inform him that 


specific stages of the attack or of weapons system pre- 
paration have been reached or completed. 


“event markers” appearing in fixed posi- 
tions to indicate specified stages of the 
approach. 

In general terms, and as far as the 
presentation of flight conditions is con- 
cerned, the choice is between simple 
non-pictorial symbols, and a_ synthetic 
“picture” of the outside world in which 
only the essential features are allowed 
to reach the screen, 

The Hawker Siddeley Buccaneer, the 
Royal Navy’s low-level strike fighter, is 
the first aircraft in the world to use 
eye-level presentation as standard equip- 
ment in service, 

The exact nature of the information 
displayed in the Buccaneer is classified, 
but it is obvious that quantities such as 
range, air speed, bearing of target rela- 
tive to aircraft, time sequence and state 
of weapon or weapons system could be 
presented in a very compact form. 


Whatever information is shown, the dis- 
play is collimated so that it appears to 
be suspended in space and superimposed- 
upon the view through the windscreen; 
it is always in focus to the pilot's eye, 
at a brilliance that can be varied to suit: 
external conditions. 

One final and impressive’ advantage 
accrues to an electronic eye-level presen- 
tation system. There could be half-a- 
dozen different stages of flight or air- 
craft operation, each of which calls for 
certain essential information to be dis- 
played, and to each of which some of 
the information required by the others 
is superfluous, At the touch of a selection 
switch, electronic eye-level presentation 
will give the pilot only the information 
that he requires for each phase of flight 
— and will give it him in the clearest 
most succinct and most easily assimil- 
able form. i 
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tor, and liquid. 


Light 


Laser generators 
take many 
forms; crystal, 

. — gas, semi-conduc- 
Here twe scientists from the 


General Electric Research Laboratories display 
@ semi-conductor type capable of 1W output when 
operated at the temperature of liquid nitrogen. 


One of the most significant things about the laser is the speed with 

which it is being developed and new uses being found for it. New dis- 

coveries are reported almost daily, and this half of the complete article 

originally written at the same time as last month's instalment, has needed 

several additions and revisions since that time in order to keep it as up 
to date as possible. 


BREFORE we detail how the properties 

of the laser beam have been put 
to use we will describe some other types 
of lasers, particularly those which pro- 
duce a continuous beam of light. One 
such is the gas (helium-neon) laser, 
illustrated below. 


One of the disadvantages of the ruby 
laser to date has been its intermittent 
operation. There are two reasons for this; 
the heat generated within the ruby rod, 
and which must be dissipated by some 
cooling system, plus the need to provide 
a pumping light which would also be 


continuous in operation. Considerable’ 


work has been done in this regard, and 
the latest report indicates that Siemens 
and Halske, of Germany, have produced 
a ruby laser which operates  con- 
tinuously at room temperature, pumped 
by a 3KW mercury arc lamp. 

Nevertheless, the most promising 
generator of continuous coherent light 
to date has been the gas laser. The 
first gas laser was produced in 1961, 
in the Bell Telephone Laboratories in 
America, using a mixture of helium and 
neon gases as the working material. 

This helium-neon laser produced infra 
red radiation and, according to the 
bulletin “Industrial Research News” 
issued by C.S.I.R.O. Australia, further 
research in the Bell Telephone Labora- 
tories led to the production of helium- 


A gas laser in operation. This unit was designed by the €.S.1.R.0. and pro- 
duced commercially by Scientific Optical Laboratories of Australia, 


neon lasers giving an output of red 
light. A laser of this type, built in 
1962 by a group in the Division of 
Physics of the C.S.I.R.O. led by Dr 
J. V. Ramsay, was the first gas laser 
to operate in Australia. This laser is 
now being manufactured in Australia by 
Scientific Optical Laboratories of Aust. 
Pty. Ltd., Adelaide and is shown in 
our illustration. 


In the helium-neon laser, the mixture 
of gases is contained in a narrow silica 
tube, about 8 inches long by one 
eighth of an inch in diameter in the 
case of the laser illustrated. There is a 
side tube near each end carrying leads 
and contacts. Quartz plates, ground and 
polished so that their surfaces are 
accurately parallel are attached at the 
ends of the tube at a critical angle 
calculated to give minimum\ loss of light 
by reflection from the windows. The 
tube ends are also ground and polished 
and the end plates are held in position 
by “optical contact” without cement or 
mechanical coupling 

The gas tube and two mirrors, a flat 
one at one end and a slightly concave 
one at the other end, are mounted in a 
metal frame. Each mirror is made from 
quartz and, after grinding and polishing, 
is coated with 13 alternate layers of 


zinc sulphide and magnesium fluoride, 
each of precisely controlled thickness. 


Note the 


thin parallel beom of laser light from each end, (Photo by courtesy, C.S.1.R.0.). 
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Generator 


Extraordinary 


PART TWO 
By Calvin Walters 


This produces a surface that reflects 
nearly 99 per cent of the light falling 
on it and transmits 0.3 per cent. After 
assembly the air is pumped out and the 
helium-neon mixture introduced, 

The main difference between the gas 
laser and the ruby laser is the method 
of pumping. Whereas in the case of the 
ruby laser the pumping energy is in 
the form of light, in the case of the 
gas laser it is in the form of current 
through the gas. In the C.S.I.R.O. 
model, the current is produced by apply- 
ing a potential difference of 1100 volts 
between opposite ends of the tube 

The resultant current raises the energy 
of the helium atoms, which then transfer 
this energy to the neon atoms by 
colliding with them. This results in a 
large number of pumped neon atoms, 
capable of falling to a lower energy 
state and emitting radiation (in the form 
of photons) as described last month. 

From here on, the action is similar to 
that of the ruby laser. Some of the pump- 
ed atoms emit photons spontaneously, 
These photons then stimulate other 
excited neon atoms to emit. Photons 
emitted along the tube are reflected by 
the mirrors and passes through the gas 
again, stimulating further emission. 
Thus, radiation along the axis of the 
tube builds up to a high intensity and 
some of it passes through the mirrors, 
forming the output beam. The high 
concentration and parallel nature of the 
beam can be seen in the picture, where 
the beam is shown emanating from both 
ends of the instrument. 


NARROW BANDWIDTH 


In addition to the coherent nature of 
laser light and the narrowness of the 
beam, the light consists essentially of 
light of a few discreet frequencies, the 
range at each frequency being unpre- 
cedentedly narrow. Several different 
groups of output frequencies are poss- 
ible and the desired group is selected 
by controlling the characteristics of the 
mirrors and the distance between them. 
As explained last month, the generator, 
whether ruby rod or gas tube, functions 
as a resonant cavity and varying its 
length — i.e., the distance between the 
mirrors — is simply a means of adjusting 
its resonance. 

Ruby and gas lasers are not the only 
sources of coherent light. One of the 
simplest and most efficient coherent light 
generators is the semi-conductor junc- 
tion version; a gallium arsenide p-n 
diode. (See “Technical Review”, R, TV 
and H., December, 1964.) 

Typical Ga As diodes generate light in 
the 8400 angstrom region, and offer 
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efficiencies in the order of 20 to 5Opc. 
This compares favourably with ruby and 
similar crystals at 1 to 3pc, and gas at 
01 to .Ipe. 

_ The output is continuous and may be 
‘readily modulated by the application of 
‘modulating power directly to the diode 
‘current. This is much more convenient 
‘than the method which must be adopted 


for the crystal and gas systems, where 
the light is passed through a cell which 


varies its optical transmission accord- 
ing to the modulating power applied to it. 
The disadvantages of the semi-con- 
ductor laser are a limited power output, 
a broader spectral spread, and greater 
divergence of the beam. Nevertheless, 


its simplicity will no doubt make it 
ideal for many applications. 


LIQUID LASERS 


Experiments are also being conduct- 


ed around a liquid laser. This is a pulse- 


type generator, light pumped by a xenon 
tube, 


which offers efficiencies in the 


order of 20 to 30pc. Liquid lasers have 

produced the shortest wavelength so 

_ far — 6129 angstroms. More will doubt- 

less be heard of these devices in the 
future. 


Coming to the practical application of 
lasers, we find that there is considerable 
research currently being conducted, both 
to improve and develop those applica- 


~ tions which have already been suggested, 


and also to consider what new applica- 


tions can be found. 
A rather humorous sidelight on this 
involves the trick of punching holes 


through several razor blades placed in 
the beam of a laser focused through 


a lens. In one laboratory, while awaiting 


- more accurate definitions, the power of 
a laser was expressed in “Gillettes,” 


‘according to the number of blades which 
could be perforated by a focused laser 
beam. 

But there are many applications of 
more immediate practical value than 
punching holes in razor blades. One of 
these is spectrographic analysis, and the 
application of the laser to this field is 
best exemplified in the instrument pro- 


duced by Jarrell-Ash of Massachusetts, 
—US.A., and marketed in Australia by 


the Anax Division of Drug Houses of 
Australia Ltd., Sydney. This instrument 
is called a Laser Microprobe and a sche- 
matic diagram is given here to illustrate 


the apparatus and procedure. 


It will be recalled from _ previous 
articles on electro-spectroanalysis, that 
portion of a sample is normally hs sc 
ised by means of an electric arc. e 
characteristic colour of the burning 


vapour is then passed through a spectro- 


scope and the resulting spectrum gives 
the evidence of the contents of the 
sample. 

Such equipment, whilst being a great 


advance on previous methods, sufters — 


from the disadvantage of producing a 
broad burn on the sample. Also the pro- 
cess is not selective inasmuch as, in the 
case of some inclusion in the sample for 


Fi instance, this has to be excised and 
examined separately. 


With the Laser Microprobe, spectral 


analysis may be conducted on a precise 
preselected area of the sample. For 
example, it may be desired to analyse 


a small impurity dot on a piece of glass, 
without breaking the glass. Many other 


examples will suggest themselves to the 


reader. 
The Laser Microprobe uses a laser 


: ruby head, the beam from which is 
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focused on to the sample by passing it 
backwards through a_ metallurgical 
microscope. The sample is placed on the 
microscope stage, and the area of inter- 
est is selected by viewing the sample 
through the eyepiece. The laser beam 
is then concentrated on to the sample and 
the intense heat vaporises the area. The 
essence of the Jarrell-Ash microprobe 
development is that raising the tempera- 
ture vaporises the sample to give a 
useful spectrum emission. 


This is done by causing the vapour 
to complete the circuit across an auxil- 
iary electrical gap positioned b:tween 
the sample and the microscope object- 
ive. This method permits a spectrum 
of the sample to be projected in a ong 
shot process. 

How selective this apparatus is will 
be realised from ex- 
amination of the 
specifications of the 
instrument, The 
sample size need 
only be one micro- 
gramme in weight. 
The beam will make 
a crater on the 
sample of only 50 
microns (50 mil- 
lionths of a metre) 
in diameter. The 
estimated output 
from the laser is 
only .2 of a joule 
but as this will 
vaporise the sample 
in only 25 one 
thousandths of a 
microsecond (25 
nanoseconds) the 
peak power output 
is of the order of 8 megawatts, Due to 
attenuation in the lenses etc., the estim- 
ated power at the sample is 1 megawatt. 

The microprobe can be usefully 
employed to examine blemishes on cera- 
mic insulation, spots on clothing, or 
marks and substances on the flesh or 
fingernails of criminal suspects. It will 
operate on conductive and non-conduct- 
ive samples alike, alive or dead. It is 
useful for analysis of inclusions in 
photographic emulsions, analysis of sub- 
miniaturised sem-conductors, and rapid 
analysis of mineral and geological 
samples. 

Considerable progress has been made 
in using the microprobe to examine bio- 
logical samples such as brain tissue, 
tumours, etc. The tissues can be pro- 
gressively examined in situ and the re- 
sultant spectrum compared with that of 
normal tissue, In this way chemicals in 
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tissue can be analysed as well as foreign 
matter. 


In the U.S.A. a miniaturised laser 
has been recently developed in 
which the whole laser head has 
been reduced to a cylinder about 
13 inches long by # inch in dia- 
meter. This has been incorporated in an 
ophthalmoscope where it has been used 
to carry out a form of microwelding 
in eye surgery. (See picture on page 
12 of last month’s article.) Clinical trials 
have shown that it can be extremely 
valuable in cases of retinal detachment, 
which normally results in blindness, 

Because of the ability of the beam 
to be focused on to a very small area 
the possibility of using the system to 
drill small holes has been explored. Hole 
diameters in the order of microns have 
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One of the many commercial applications of the laser, 

the Jarrell-Ash Microphone, It can vaporise, for spectro- 

analysis, a microscopic amount of virtually any substance, 
whether basic material or impurity speck. 


been drilled in fine wire for 
sub-miniaturised electronic equipment. 
Welding of metal by the laser has led 
to the development of limited commer- 
cial machines in America, Promise has 
also been shown in the use of the laser 
beam for metal removal such as machin- 
ing of metal parts. 

As previously pointed out, the differ- 
ence to date between the ruby laser 
and the helium-neon laser has been 
that the latter is continuous in its opera- 
tion whilst the former is not, This has 
led to interesting possibilities for the 
use of the helium-neon laser. 

It is being used overseas as a spectro- 
scopic line standard, because the spec- 
tral width of the output is extremely 
narrow. It can be used for measuring 
distances in much the same way as 
radar, because of the highly directional 
properties of the beam, Gas lasers are 
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A detailed drawing of a typical gas Laser. Note the flexible couplings at each 


end to allow critical adjustment of the 


reflecting end plates. Their position 


must be accurate to within a fraction of the wavelength of the light being 


generated if the cavity is to be truly resonant. 


(Bell Laboratories). 
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“Free vision 3D” is the name given 
to the ideal method of three dimen- 
sional photography whereby’ the view- 
er is presented with a three dimen- 
sional image without any viewing 
restrictions of any kind; no special 
glasses, critical viewing positions, eye 
training, or anything of a like nature. 
Just a three dimensional image as 
easy to view as the conventional two 
dimensional one. 


Acknowledged as one of the hard- 
est scientific nuts to crack, and re- 
garded by many as one of the 
“impossibles,” it has long been lump- 
ed in with perpetual motion and simi- 
lar scientific dreams which are 
“invented” or “discovered” with 
monotonous regularity, only to fall by 
the wayside when put to the test. 


This report comes from the Ameri- 
can magazine “Electronics,” and is 
by their Advanced Technology Editor, 
George V. Novotny. While necess- 
arily in condensed. form, enough in- 
formation is given to suggest that the 
basic principles are sound, even if 
the practical application is still a long 
way off. The report is as follows: 


In a Boston hotel suite recently, 
a few dozen normally sedate scien- 
tists and engineers were playing with 
a toy locomotive, a toy train con- 
ductor and other such items. 

The train wasn’t really there at 
all. But if you stood in exactly the 
right place and looked into a piece 
of equipment you would have seen 
it, real as life. The toys had been 
“reconstructed” by a technique that 
looks simple, yet is one of the most 
advanced developments in modern 
science, 

The “reconstruction” was done with 
a gas Jaser made by the Perkin-Elmer 
Corp., and a “hologram,” a special 
photographic plate made by re- 
searchers at the University of Michi- 
gan. 

When you looked at the hologram, 


also being applied to metrology 
(physical measurement) afd the control 
of machine tools. 

Of great interest is the possibility of 
using the gas laser beam for commu- 
nications. With the gas laser designed 
at the C.S.I.R.O., frequency modulation 
has been applied successfully over short 
distances, and in America one unit has 
been used to transmit both speech and 
video by modulating the beam output, 
which is detected using a simple photo- 
sensitive semi-conductor device placed 
some distance away. 

“Interest in this application stems from 
the very high potential carrier frequency 
afforded by the laser beam (approx. 10 
cycles per second) which will enable 
many more communication channels to 
be simultaneously transmitted than are 
available today. Its application, however, 
is dependent upon very high frequency 
modulation and detection techniques and 


also upon the propagation charac- 
teristics of the beam in various media. 
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illuminated from behind by a gas 
laser, you saw the train and con- 
ductor toys right there on the table, 
in three dimensions. If you wanted 
to see what was behind the little man, 
or in front of the toy locomotive, 
you simply moved your head to see 
them. No need for viewing glasses, 
double images or squinting. 

The new technique of recording 
objects — Prof. George W. Stroke 
and Emmett Leith of Michigan call 
it holography -—— uses laser light, 


ordinary black-and-white —_— photo- 

Pate be OBECT 
Parane| 
HOLOGRAM 
RECORDING 
PLATE 

ROR 

How the hologram plate is pro- 

duced. 


graphic plates, and no lenses or 
camera equipment. The laser beam 
is channeled to illuminate the subject 
and the photographic plate. Because 
its light is coherent, it establishes an 
interference pattern on the photo- 
graphic plate. This pattern is 
what the plate records, and it bears 
no resemblance at all to the subject, 
In ordinary light it doesn’t look like 
anything. But shine a coherent laser 
beam through it, and the subject 
springs into being, 

Because there are no lenses, each 
point on the object is recorded all 
over the photographic plate. So you 
can take a hologram and cut it in 
half — or in a dozen pieces — and 
each piece will still show the entire 
object from a slightly different point 
of view, with only a little loss of 
sharpness. 


(“Electronics,” November 30, 1964.) 


“Although the output can be readily 
detected with the eye at considerable 
distances, the light is readily scattered 
by particles in the atmosphere, It is 
unlikely, therefore, that the beam could 
be used to transmit information directly 
through atmospheric disturbances. These 
difficulties may well overcome by the 
use of optical waveguide techniques.” 
(“Engineering” July, 1964) 

Bela A. Lengyel in his book on lasers 
estimates that, if proper methods of 
modulation and demodulation were 
found that laser light, a single laser 
could replace all the present information- 
carrying systems between the east and 
west coast of the United States, Intense 
investigation is being conducted along 
these lines and there seems little doubt 
that a successful method will eventuate. 

In fact, at the time of writing, two 
reports just to hand indicate the speed 
with which things are moving in his 
field. From the British “Electronics 
Weekly” comes a report from the Texas 


‘beam, there shou 


Instruments company of the successful 


trasmission of seven TV channels on 
a single laser beam, 58 

“Seven TV channels have been carried 
simultaneously on a single Laser beam 


in recent demonstrations at the U.S. 
_Army Electronics Command Laborator- 


ies, using new modulation-demodulation 
equipment developed by Texas 
Instruments. 


“All seven New York TV channels, " 


with accompanying sound, were carried 


on the same beam. Although trans- — 
missions have so far been confined with- 


in one room, it is claimed that distances 


of several miles could be spanned in the — 
open atmosphere and unlimited distances 
covered by using relay stations or light 


pipes, 
“In the current demonstrations the in- 
coming signals from New York’s seven 


TV channels, spread over a bandwidth of © 


nearly 200MC, were fed through a con- 


ventional TV aerial on the roof of the — 


laboratory building, and then through 
a pre-amplifier and amplifier, 


FIRST TIME 


“This is believed to be the first time 
that more than one TV channel has been 
successfully carried on a laser beam, 
Previous attempts have failed due to 
excessive heating of the modulation 
crystals, 


“This problem has been overcome 
through low voltage operation of the 
device—using only about 20 volts in- 
stead of about 1,000 volts. To achieve 


such low power operation the modulator 
makes use of the ‘Pockels Effect’ in a 


pair of matched potassium dihydrogen 
phosphate (KDP) crystals in a special 45- 
degree Z-cut, 

“The demodulator is 
standard, but. specially selected, Texas 
Instrument silicon photodiode, operated 
in an avalanche condition to improve 
sensitivity. The laser is a Spectra- 
Physics single mode helium-neon unit 
with a wavelength of 6,328 angstroms. 

“The company claims that the mod- 
demod equipment could be used with 
any standard commercial lasers’ 

And from the American magazine 
“Electronics” comes a report from Syl- 


vania Electronics Systems describing the 


construction of a laser TV 
“off-the-shelf” equipment. 
Apart from using off-the-shelf equip- 
ment, the main feature of this experi- 
ment is that the signals were transmitted 
through the atmosphere for a distance 
of 6,000 feet, and produced excellent 
picture definition, both day and night. 


link using 


The modulator was a low power KDP — 
cell which would appear to be similar — 


to that used by Texas Instruments. 


essentially a 


—ex. 


Although the use of a laser in mili- > 


tary operations as a “death ray” is most 


unlikely, it has an interesting application -— 


in the process called “ranging” or the 
determination of the position of distant 
objects. This has been done success- 
fully at the Hughes Research Labora- 
tories in U.S.A. over a distance of 3,000 
metres in daylight and 11,200 metres 
at night, using accurately timed pulses. 

Because of the comparative newness 


of the laser commercial and scientific 


use has reached only a limited stage of 


development. Intensive research is being 


carried out all over the world and new 


applications are being found. When suit-— 


able equipment has been developed for 
the use of the ereauels in the laser 

: d be great changes in 
many industrial techniques. =| 
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AUSTRALIA'S BEST SELLING 
STEREO AMPLIFIERS — 


Here's real value for your money! 


The fully transistorised Lux SQ11_ is now 
recognised as the best stereo amplifier avail- 
able in Australia at anywhere near this price! 
Sensitivity is 4 mV, output is 20 watts in each 
channel, features include rumble filters, loud- 
ness control, scratch filter, scparate _bass- 
treble and channel control, etc. 20 transistors, 
; ook 2 diodes. Write for descriptive 
eaflet. 


The ENCEL X1212 


ONLY 


This amplifier is a winner . 


;.. Many cus- 
tomers have contacted us praising its many 


virtues. 12 watts each channel, input sens. 
of 5 mV for full output, rumble filter and 
phase switch, provision for stereo headsets are 
some of the features. Frequency response is 
30-50,000 c/s plus or minus 3 dB at 12 watts. 
Order now for early delivery . . it’s value plus 


HERE 1S A SELECTION FROM ENCEL 
ELECTRONICS VAST WAREROUSE STOCK— 


Ask for YOUR quotation! 


AMPLIFIERS . . . Leak, Pioneer, Trio, Lux, Encel, etc. 

TURNTABLES ... Orpheus, J.H., Lenco, Labcraft, 
Thorens, Garrard, etc. 

SPEAKERS... Kelly, Wharfedale, Richard Allen, Leak, 
Goodmans, Stentoran, Pioneer, Celestion, etc. 


PICK-UPS AND CARTRIDGES . . . Ortofon, A.D.C., 
Decca, S.M.E., Pritchard, J.H., B. and O., Goldring, All 
Balance, Shure, etc. 


TAPE RECORDERS .. . Tandberg, Grundig, Akai, 
National, Philips, Sony, etc. 


DICTATING MACHINES .. . Grundig, 
National. 


“TUNERS .. . Chanman, Pioneer, Quad, etc. 


Stenorette, 


Here we have listed some of the stock 
in ovr warehouse. Just ask for a quota- 
tion on any items you need — you'll 
be delighted. When ordering be sure to 
give us your full address. We will care- 
pack and freight anywhere . . . there’s 
no distance barrier at Encel Electronics. 
If the goods you require are not listed, 
write and ask about them; forgive us 
if your answer is not in the return mail 
as our mail often embarrasses us. Your 
- reply will. be worth waiting for! 


BEST VALUE UNDER 
& THE SOUTHERN CROSS 
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* Wholesalers 


SPECIAL OPPORTUNITIES 


FOR MAY—CHECK THE VALUE! 


Pioneer 


SMB 161 __ stereo 
amplifier with AM/AM/SW 
tuners, Labcraft 605 turntable, 
All Balance tone arm with 
diamond magnetic cartridge, two 
Wharfedale 8in RS/DD_ (or 
Richard Allen) speakers — 
£99/10/. If you prefer the Lab- 
craft 643 turntable with a 
ceramic diamond cartridge 
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s Retail £148. 
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4 3 High quality 10 watts per 
a ’ channel _ stereo amplifiers 
e with a difference . . . and the 
® difference is the price! Complete 
es with control unit, Labcraft 643 
~ turntable and ceramic cartridge 
e with diamond stylus, two 8in 
~ Wharfedale RS/DD (or Richard 
2 Allen) 
@ speakers ... 

5. Retail £134. 
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Labcraft 605 turntable, 
Pritchard tone arm = and 
ADC 770 cartridge, OR Lenco 
GL88 turntable, J.H. A118 tone 


arm, ADC 770 cartridge ... 
either unit 
retails a] 


at 
£60/10/ ‘ 


Leak TW30 fully transis- 
torised stereo amplifier, Lab- 
craft 605L turntable, J.H. tone 
arm, ADC 770 cartridge. two 


Good man’s 164 


10in speakers. 
SOCRSSSCCTRUEBBReseeeeeseees 


Retail £240 .. 


Dual 1009 turntable with 
ADC diamond rragnetic 
cartridge. 
Retail £58 . 


SONY stereo record and 


11 


playback tape recorder, 
Pioneer SMB 161 stereo ampli- 
fier/tuner, two 10in . Wharfe- 
dale RS/DD 
speakers, 
Cash . 


KELLY SPEAKERS 
New Stocks just in. 


Ribbon Tweeter .. .. £19 10 0 
Bass Unit £19 100 
Crossover £4 100 


NATIONAL SPEAKERS 
We sell the complete range of 
National speakers. Write for a 
quote on the model you prefer. 


Canon, Nikon, Topcon, 


model you wish to 
Australia! 
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Our photographic section is a roaring success! 
Paillard Bolex, 
Sankyo and Olympus cameras and projectors. 


2 The well known Star SA 30 
stereo amplifier (or the 
Encel X 1212), Labcraft 605 
turntable, J.H. tone arm and 
ADC 770 cartridge, two twin 
cone 10in Wharfedale RS/DD 


(or Richard 
Allen) speakers. 
Retail £132. 
BERBER EERESESBEBeeeeeeaases 
4 The LUX SQ 11 fully trans- 
istorised stereo amplifier, 


Thorens turntable, Ortofon SMG 

212 tone arm, Ortofon SPU-GT- 

E cartridge, two 

LEAK Sand- 

wich speaker 

systems .. .- 

(£20 adds the Sansui SM 34 

....- £35 the Leak TW30... 

in place of the SQ11. With the 
Leak the retail would be £470!) 
BSQSHURRRSSRRRERRESReeeeenees 


Sansui SM34__ stereophonic 
amplifier with AM/AM/- 
SW/FM tuners, Labcraft 605L 
turntable, J.H. or All Balance 
tone arm with the ADC 770 
cartridge, two 
Wha r fedale 
10in RS/DD £144 
speakers - 


Labcraft 643 turntable with 


ceramic diamond cartridge, 
two 10in Wharfedale RS/DD 
speakers 


38 


| ’ Pioneer SMQ300 B stereo 

amplifier with AM/AM/SW/ 
FM tuners, Thorens transcrip- 
tion turntable, Ortofon SMG 212 


tone arm and Ortofon SPU- 
GT-E cartridge, two Goodmans 
201 12in wide range speakers, 


Here’s a mag- 


186 


nificent unit at 
only : < 


| S.M.E. 300g tone = arm, 
= 


LUX SQ11 fully transis- 
torised stereo 
amplifier .. 


UNIQUE OPPORTUNITY 


We still have a few FLER 
stereo equipment cabinets, brand 


new—in walnut, mahogany or 
maple. Modern 
in sty ling. 


Slightly marked, 
Perfect £9/10/ 


Cameras and Projectors 


We stock 
Polaroid, 
Select the 


Pentax, 


buy——we'll give you the best quote in 


Encel Electronics 


THEBAN DYNAMICS DIVISION 


Australia’s Greatest Hi-Fi Centre 
354 Bridge Road, Richmond. Victoria. Tel. 422820 


* Trade-ins Accepted 
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DYNASCA 


The low price of this new solid state digital 
voltmeter will enable many laboratories to add 
this type of instrument to their range of 
instruments for the first time. In spite of its 
low cost the Model 111 DVM provides 


laboratory standard type accuracy. 
Price £270 plus 
123% $/Tax. 


Solid state high reliability. 
cS) he: high-brightness wide-angle read- 
out, 


® Highly stable temperature-compensated 
zener diode reference. 


e@ Accuracy + 0.1% of reading, + 1 
Count. 


Reads 0-1000 Volts dic. in 4 Ranges. 
Adjustable display time. 

No erroneous over-voltage reading. 
Automatic polarity indicator, 

High input impedance. 
All-electronic. 


For further particulars please contact Engineering Products Divison. 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD 


HEAD OFFICE: 47 YORK STREET, SYDNEY. 20233 


MELBOURNE BRISBANE PERTH HOBART LAUNCESTON WELLINGTON, N.Z, 
67 9161 41631 28 3426 3 3836 2 1804 43 191 


ADELAIDE: Newton McLaren Ltd., LA0111. 
EP {2-65 
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The problem of correlating the time of day at widely separated locations 
with great accuracy is one that has absorbed chronologists, navigators, 
astronomers and cartographers for hundreds of years. Alan S. Bagley 
and Leonard $. Cutler of the Hewlett-Packard company, U.S.A., de- 


N recent years, intercontinental time 
of day comparisons gradually reach- 
ed an accuracy of about one millisecond 
through use of HF radio signals, the 


limit being imposed by propagation-time 


uncertainties of high frequency waves. 
Two recent means have emerged to 
achieve intercontinental time of day cor- 
relations with accuracy of the order of a 
few microseconds, 

One method has been to fly an accur- 
ate clock, set precisely to a given time 
standard, from point to point, effectively 
bringing the time standard to each. U.S. 
Government experiments have used 
quartz oscillator-driven clocks as well as 
“atomic” clocks in this matter. In 1960, 
for example, Reder, Brown, Winkler 
and Bickart, of the U.S. Army Signal 
Research and Development Laboratory 
employed the flying clock method to 
achieve synchronisation of within about 
5 microseconds among Pacific Ocean 
‘Area stations. A KC-135 jet tanker, 
carrying an atomic clock, flew the time 
from station to station. 


In a second method, Telstar I was 
_ used as a relay to synchronise clocks 
_ between the U.S. and Great Britain. An 
- accuracy of about one microsecond was 
achieved between these points. 


Recently, engineers from the Fre- 
quency and Time Laboratories of the 
Hewlett-Packard Company performed 
the flying clock experiment anew, this 
time between the U.S. and continental 
Europe (Switzerland) using a newly-de- 
veloped atomic frequency standard and 
_ clock, The equipment successfully com- 
_ pared time of day standards of the U.S. 
with those of Switzerland to an accu- 
racy of about one microsecond. The 
equipment was sufficiently light and 


small to be flown as a “passenger” on 


regularly scheduled passenger airlines. 


The atomic clock became available as 
the result of the development in the 
_ Frequency and Time Laboratories of a 
new cesium beam frequency standard of 
very high performance. The new stan- 
dard was to be described in a paper at 
the International Conference on Chron- 
ometry, a conference held every five 
years at Lausanne, Switzerland. In this 
way a conyenient opportunity arose on 
the same journey to use the new stan- 
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scribe how modern precision time standards can be flown to major 
centres to improve intercontinental time standards. 


dard to compare time of day standards 
in the U.S. and Switzerland. 

Two of the new standards were used. 
Each was combined with an electronic 
clock which, among other functions, 
provides accurate electrical “ticks” from 
the standard frequency for comparison 
purposes, A_ special standby battery 
power supply was included, resulting in 
a complete atomic clock. 


As preparation for the experiment, two 
newly manufactured standards were care- 
fully checked and their C-fields adjusted 
to the prescribed value, The standards 
were then turned on, the first time they 
had ever operated. Measurements were 
begun, to compare their frequencies by 
means of VLF phase comparisons with 
the frequencies of National Bureau of 
Standards stations WWVL and WWVB 
at Boulder, Colorado. No adjustments 
of -any sort were made on the standards. 
A 12-day comparison with these stations 
showed the frequency of the standards to 
be within 5 parts in 10% of the United 
States Frequency Standard. 

On Friday, June 5, 1964, the experi- 
ment was begun by taking the standards 
to San Francisco International Airport 
by station waggon. At the airport they 
were placed in passenger seats on a regu- 
larly scheduled DC-8 flight bound for 
Washington, D.C. Power was provided 
during the flight by the DC-8’s electri- 
cal system. 

In Washington the units were trans- 
ported to the U.S, Naval Observatory for 
a comparison against the official U.S. 
time standards, Records were kept of 
the comparison for future use. 

That evening, the clocks were taken 
by rental station waggon to New York. 
During this and other ground transport 
times throughout the trip, the standards 
operated from external storage batteries 
or from internal batteries while being 
hand-carried. At New York they were 
placed aboard a regular trans-Atlantic 
flight, again operating from the plane’s 
power. 

The next morning, Saturday, June 6, 
the standards arrived in Switzerland and 
were transferred to the Observatoire de 
Neuchatel. Time of day comparisons 
were then made at this Swiss observatory, 
which maintains the Swiss national stan- 
dard. In addition, one standard was 
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FLYING “CLOCK” CHECKS U.S.-EUROPEAN TIME 


driven to the Laboratoire Suisse de Re- 
cherches Horlogeres Neuchatel] for a fre- 
quency comparison with the long cesium- 
beam standard maintained there. 

From these data, later calculations re- 
vealed the time difference between Swiss 
and U.S. time of day standards. This 
had already been known, from HF radio 
comparisons, within about a millisecond. 
The comparison made with the Hewlett- 
Packard flying clocks established the 
value within about one microsecond. 

Late Saturday afternoon, the standards 
were taken from Neuchatel and arrived 
at the exhibit of the International Con- 
ference on Chronometry in Lausanne, 
Switzerland, on the morning of Sunday, 
June 7, 

At noon on Sunday a chart re- 
cording was begun of the difference 
between the time “ticks” produced by 
the two standards. This record was 
made continucusly until the morning of 
Friday, June 12. The record showed 
that the two standarnds were within 2 
parts in 10% of each!other as averaged 
over the full five days. Again, no ef- 
fort was made to standardise or syn- 
chronise the standards before making the 
record or at any time before or during 
the whole experiment. 

On Saturday, June 13, the standards 
were returned to the Observatory in 
Neuchatel for further measurements 
against the long cesium-beam standard. 

Since the long-beam standard is 
actually located at the Laboratoire Suisse 
de Recherches Horlogeres Neuchatel, a 
telephone line was used in the compari- 
sion. The standards were measured as 
being (+ 2 +6) x 10°% and (+ 6 +5) 
x 107”, respectively, with respect to the 
long-beam standard. 

On Monday morning, June 15, the 
standards were flown to New York, 
again as “passengers” on a regular flight. 
From New York they were taken to 
station WWV at Beltsville, Maryland. 
Upon arrival, measurements of the time 
of occurrence of WWV time ticks were 
made to establish the propagation time 
between Neuchatel and WWV. _ This 
meesurement yielded a propagation time 
of 23,709 +200 microseconds, the toler- 
ance being mainly the uncertainty in 
establishing the time of arrival of ticks 
in Neuchatel. Prior to the experiment 
the propagation time had been estimated 
at 22,800 microseconds. 

Later Tuesday, the standards were 
taken to the Naval Observatory for 
further time checks. On the basis of 
these measurements the tolerance of ap- 
proximately 1 microsecond in the cor- 
relation between the time of day in the 


(Continued overleaf) 
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COSSOR INSTRUMENTS LTD. 


PULSE OSCILLOGRAPH MODEL 1065 
NEW SPECIAL PRICES 


1 to 4 £90 _ FOB/FOR Sydney 
‘5 or more £87 : plus tae 


Designed for the display and measurement of fast 
pulse phenomena, Oscillograph Model 1065 employs 
an amplifier of bandwidth 0-15Mc/s extending, how-. 
ever, to provide a useful deflection up to 20Mc/s. The 
sensitivity of the Y channel is better than 250mV/cm 

The amplifier design is such that an input transi- 
ent of rise-time one millimicrosecond will be accepted 
without overshoot. 

A wide range of time-base velocities is available 
whilst a continuously variable delay of time-base start 
can be employed when desired. Repetitive or triggered 
‘operation can be selected, particular attention having 
been paid to provide a high sensitivity to trigger signals 
and, when free-running, the time base can be syn- 
chronised from sine waves at frequencies up to 10Mc/s 

Sweep expansion of 5 : 1 is available. 

Calibration of Model 1065 is arranged by Y shift 
for voltage measurement and X shift for Time, but an 
additional feature is the inclusion of an oscillator to 
provide intensity modulation pips to facilitate accurate 
measurement of, for instance, pulse rise-times. 

A probe is included by which & high input im- 
pedance to the amplifier is gained. 


SPECIFICATIONS 


GRIF: 4” Single Beam working at Time Base: 6 ranges 250-25-2.5mS: 250-25- 
1.75KV 10uS Triggering: —-ve, —ve int, 
Y Amplifier: DC-15Mc/s: 250mV/cm or ext. Continuously variable. 


Direct trigger Delay les 
Input Z: 330Kohms, 35pF OO ce ee ne 


* Constant bandwidth constant in- = x Amplifier: 50c/s-300Ke/s: 1.75V/cm. 
put impedance attenuator with: Gain variable to-371 


1.5-5-15-50-150-500V_ ranges Power Supply: 100/130V: 200/255: 50/100c/s: 
Attenuation 5:1: Input Z-1.5 meg 11SW. 
Bandwidth, deflection not affected Size/Weight: 15” x 8” x 20°: 42lb. 


BACKED BY 12 MONTHS WARRANTY AND EXPERT SERVICE 


JACOBY, MITCHELL & Co. Pty. Ltd. 
469-475 KENT STREET, SYDNEY (26-2651) 


MELBOURNE: ADELAIDE: BRISBANE AGENTS: PERTH AGENTS: 
15 ABBOTSFORD STREET, 77 WRIGHT STREET, _T. H. MARTIN PTY. LTD., C. F. LIDDELOW & CO., 


WILSON HOUSE 59 MIDGELEY STREET, 
NTH. MELBOURNE (LA5117) CHARLOTTE ST. (2-1785)  RIVERVALE (6-2305) 
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STANDARDS BUREAU 


SUGGEST LASER AS NEW STANDARD 


As mentioned in Calvin Walter's article, elsewhere in this issue, new 
laser developments and uses are being reported almost daily. From a 
recent issue of the U.S. "Electronics" comes two reports which empha- 


sise this. One concerns a new 


YTYHE laser is making it easier to 
measure length, and may eventually 
become the primary standard. Use of 
lasers in the standards field has been 
under investigation for years by the 
National Bureau of Standards. 

Recently, for the first time, a helium- 
neon gas laser was used successfully to 
measure the length of a standard meter 
_by interferometry. As this new technique 
is refined further, it may be possible to 
use the laser as a working standard for 
calibration measurements. Compared 
with conventional methods, it is easier to 
use, more powerful, and has greater 
range. 

Lasers afte now being used by com- 
mercial companies for measurements on 
high-precision optical systems — for 
example, to measure thicknesses of 
mirror layers at the Bell Telephone 
Laboratories, and to grind accurately 
shaped mirrors and lenses at the Perkin- 
Elmer Corp. However, using laser inter- 
ferometry to measure lengths of about 
a meter, and’ specifically for standards 
measurements, is an innovation of the 
National Bureau of Standards, 

The international meter is now defined 
as 1,650.763.73 wavelengths of a certain 

- spectral line given off by krypton-86, an 
isotope of a rare gas. The interfero- 
metric measurement is complex, and the 
krypton-line source can measure distances 
only of the order of one-tenth of a 
meter so that several such measurements 
have to be added up to make a meter. 


GREATER LENGTHS 


In contrast, says A. G. McNish, chief 
of the bureau’s metrology division, the 
gas laser can easily provide accurate 
measurements of interference of over a 
meter. If equipment becomes available, 
he adds, these accurate measurements 
can be extended to several kilometers. 
The accuracy of the laser measurement 
is about the same as the krypton method 
—one in 10°%—but the extra measure- 
ment length and the high beam power 
of the laser make the laser measure- 
ment much easier. 


The chief question remaining is 
whether the gas-laser wavelength can be 
reproduced as accurately as that of the 
krypton method. The emission wave- 
length of a present-day gas laser depends 
on the dimensions and shape of the tun- 
able resonant cavity, and this is suscept- 
ible to changes with environmental 
variations. The bureau is conducting 
research into this aspect. 

The bureau’s gas laser operates at 
6,238 angstrom units. During measure- 
ment, its mode is kept constant by 
adjusting the radio-frequency power 
supply, and the ade of its tunable 
cavity could conceivably be coupled, by 
a servo loop, to a krypton-86 standard. 

The laser beam is used with a special 
interferometer that splits the beam; half 
travels across the distance to be meas- 

ured and then returns to establish a pat- 
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use, the other, better pertormance. 


tern of interference fringes with the 
other half. The fringes, which occur 
every half-wavelength, are counted elec- 
tronically. Conventional light sources, 
such as krypton arc lamps, produce in- 
terference fringes that fade out after 
a few hundred thousand wavelengths; in 
contrast, laser interference fringes would 
remain sharply distinguisable even after 
many kilometers. 


Eventually, says McNish, it may be 
possible to achieve a redefinition of the 
international standard meter in terms of 
a laser-emitted wavelength. Such a 
major action would involve approval by 
the International Committee on Weights 
and Measures, of which the United 
States is a member. At present, however, 
the bureau says it is “merely exploring 
the possibility of such a redefinition.” 

And from the Bel] Telephone Labora- 
tories comes the report of vital laser im- 
provement. 

The laboratory claims that it has pro- 
duced a near perfect mirror which will 
sharply ‘boost the intensity of a laser. 

The mirror-making technique, devel- 
oped by Bell Labs. researcher, D, L. 
Perry, is said to produce a mirror so 
nearly perfect that its light loss cannot 
be detected. 

A laser mirror is made by coating a 
blank with layers of optically transpar- 
ent dielectric material that have alter- 


TIME—Cont. 


United States 
established. 


In addition measurements showed that 
the time kept by the standard was still 
within 1.5 microseconds of the time kept 
by the Naval Observatory. In terms 
of frequency, this measurement meant 
that the standard was within 2 x 10°% 
of the weighted mean of the standards 
utilised by the Naval Observatory for 
re complete period from June 5 to June 


and Switzerland was 


The time difference on June 16 be- 
tween station WWV ticks and the Naval 
Observatory master clock was also 
measured, the value being 2,397 micro- 
seconds. 


The next morning, the standards were 
flown from Washington D.C., to Denver, 
Colorado, and then driven by car to the 
Bureau of Standards in Boulder. Checks 
were there made against the long cesium- 
beam standard referred to earlier and 
known as U.S. Frequency Standard No. 
3. These checks showed that the fre- 
quency of the two. standards were 
(—3.9 +3) x 10° and (—2.7 +3.3) 
x 10-% with respect to the NBS stan- 
dard. The measurements were based on 
44 and 45 200-second samples, respec- 
tively. Measurements were also made of 
propagation time between Washington 
and Boulder. 


nately high and low indexes of refrac- 
tion. Each dielectric layer is applied in 
turn by melting it in an evacuated bell 
jar and allowing it to evaporate on to 
the blank. The thickness of each layer 
is kept at one-quarter the wavelength 
of the laser light so that components 
of reflected light from each layer add 
up in phase, thus reinforcing the reflec- 
ted beam. 

The most direct way to increase 
mirror reflectivity is to increase the 
number of dielectric layers, but the prac- 
tical limit up to now has been 15 layers. 
The benefits of additional layers are ne- 
gated by increased absorption and in- 
creased light scattering. 

Light scattering. caused by contamin- 
ants and larger particles of dielectric, has 
been nearly eliminated by two refine- 
ments, one in the method of evaporating 
the dielectric and the other in the method 
of cleaning the blank. Now any num- 
ber of layers can be added but, since 
100 per cent reflectivity is approached 
asymptotically, 35 layers is the most 
used, 

One other factor contributes to the 
success of the mirror: The accuracy 
with which the thickness of each layer 
is measured as it is evaporated on to the 
blank. This is accomplished by a light 
ratiometer, which compares the output 
from a gas laser directly, and the light 
that is reflected from a monitoring slide 
in the bell jar. As the material on the 
slide builds up to one-quarter of a wave- 
length, the reflected light approaches 


either a maximum or a minimum, 
(“Electronics,” Vol. 37, No. 31.) 


On Thursday the standards were re- 
turned to the Hewlett-Packard F and T 
laboratories in Palo Alto, 

The experiment is considered to have 
been highly successful with the following 
information established with an accuracy 
not previously attained: 

(a) The time of the day was corre- 
lated in Switzerland with that of the 
United States to an accuracy of about 
One microsecond, 

(b) The propagation time between 
station WWVY and Neuchatel was 
measured to a tolerance of about 200 
microseconds. 

(c) the two standards were compar- 
ed. with two well-known long cesium- 
beam standards and found to be in 
agreement with them within a few parts 
in 10, the second series of measure- 
ments being made after a trip of 10- 
thousand miles and an elapsed time of 
some 13. days. 

(d) The two standards agreed with 
one another within a few parts'in 10” 
after the full trip. 

(e) A measurement to high precision 
was made to compare the frequencies of 
a hydrogen maser and a cesium-beam 
standard. : 

(f) Lastly, it is understood that the re- 
sults of the time measurements will be 
used to obtain better synchronisation by 
the various agencies in the United 
States and Europe. 

(“Hewlett-Packard Journal” Vol, 15, of 
11.) 
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Tandberg 


INTERNATIONAL BEST SELLER! 


MODEL 64 | | ~ 
4 TRACK PROFESSIONAL STEREO RECORDER , 


Tandberg precision and reliability are exemplified in this 
fine studio-quality tape recorder. Model 64 has three speeds 
(742, 3% and 1% i.p.s.) — three separate heads for record- 
ing, playback and erase — “Sound on Sound” and mixing 


facilities — press button clectrical track selection — and 
many other outstanding technical features. Designed for 
use with external high fidelity amplifiers to provide clear, 
natural sound reproduction. 


MODEL 74B 
COMPLETE HIGH FIDELITY STEREO SYSTEM 


This popular Tandberg recorder provides a complete 4 track 

stereo or monaural system for clear, natural musical 

reproduction. It has two output amplifiers, two speakers, — 
three speeds (742, 344 and 1% i.p.s.), Add-a-trach facilities 

and weighs only 27 lbs. You may use the 74B as a stereo 
record player; this model has unique additional features 

for language study applications. Write for full details. 


MODEL 9 

TWO TRACK HIGH FIDELITY MONAURAL RECORDER 
This high quality monaural recorder has been designed for 
the demanding enthusiast. Three speeds, fast wind and re- 
wind, automatic end stop and easy-to-operate controls are 
important features of this reliable Tandberg recorder. 
Weighs only 21 lbs... . frequency range at 7% i.p.s. is 
20 c/s to 20 kc/s. The perfect monaural recorder. . . 


Australian National Distributors 


Simon Gram Péy lbedl, 


INTERSTATE REPRESENTATIVES: 


HEAD OFFICE: N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 

28 Elizabeth Street, Melbourne. S.A.: Eilco Sales Pty. Ltd., 233 Rundle Street, Adelaide. Tel. 23 3450 

Tel. 63 8211, 63 8166. Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
N.S.W. OFFICE: W.A.: Athol M. Hill, 842 Hay Street, Perth. Tel. 21 7861 if 
26 Ridge Street, North Sydney. Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 25322 ‘ 
Tel. 92 3890. A.C.T.: Australian Physical Laboratories, P.O. Box 225 Canberra City. 


Tel. 43010 (Mr. J. E. Howe) ; 
a 
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SCIENTIFIC NEWS —cont: 


advantages of the technique for the larger relay installations are 
not always appreciated in other countries. 

With an HF system, the receiver has no VHF or UHF 
tuner and no audio-frequency circuits other than a loudspeaker, 
volume control, and isolating components. The audio signals 
are distributed at a level of about 55 volts along the same 
pair of wires as the vision signals. | ' 

A typical HF television receiver can thus be sold at about 
ngland, or roughly £25 less than a comparable receiver 
for use with an aerial. On the other hand, a normal receiver can 
be used with an HF system with the aid of a small frequency- 
conversion unit. [Central Rediffusion Services Ltd., Carlton 
House, Lower Regent Street, London, S.W.1.]} 


1 MHO Transconductance 


A new two-stage integrated-circuit amplifier announced by 
Raytheon in America comes in a standard 4in diameter TO-5 
transistor case, delivers 1 watt of audio at 5 per cent distortion, 
has an input impedance of greater than one billion megohms 
and a Ute transconductance greater than 1 MHO — one ampere 
per vo! 

Maximum dissipation of the device is 5 watts, and it has 
a maximum gain of 150dB. Although mainly intended for use 
as a replacement for electrometer tubes in measuring and ampli- 
fying very low level signals, it has been used in audio circuits 
with dramatic results. A simple gramophone amplifier can be 


_ made up with the “Mho-Amp” as the only active device between 


and livestock farmers, Murray said. 


shot from a rifle. 
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the pickup and the speaker. 

Of interest regarding its electrometer applications is the 
noise figure at 1KC with a source impedance of 1 megohm, 
which is only 2dB. The device is composed of silicon material 
and is thus quite temperature stable. It features a field-effect 
input stage to provide the extremely high input impedance. 
{Australian agents for Raytheon are Hawker de Havilland Aus- 
ow oa Sales Department, in Birnie Street, Lidcombe, 


Electric Fencing System 


An electric fencing system, reported on by Allan Murray 
in a recent B.B.C. “New Ideas” program, is a combination of 
two new British products—a flexible plastic fencing post of the 
pigtail type (‘‘Flexiposts’”) and a polythene wire netting called 
“Livestrand.” 

The system seemed likely to have a wide appeal for mixed 


rods made entirely from PVC with a 44-inch steel spike at 
the base, so that it was impossible to short the current through 
them. They could be bent through their own arc, and when 
released sprang upright again. Cattle did 
not rub against them, because they did not 
feel “solid,” and they were impervious to 
weather, rot and rust. They were easy to 
instal single-handed and, being a_ bright 
and permanent yellow, were easily visible. 


The “Livestrand” netting was made by a 
patented process that ensured great strength 
and stability. Six horizontal lines of 
polythene wire were braced at_ short 
intervals by vertical lines of non-conducting 
polythene wire. The lowest horizontal was 
never electrified — it was a direct earth 
return. The others could be linked together 
by special clips for improved efficiency, or, : 
depending on the height of the vegetation, 
all horizontals except the top two could be 
converted into earth returns simply by un- 
clipping them. 

“It is a system that makes for highly | 
effective conduction over long distances,” f 
said Murray. “It is hard to short out or 
earth accidentally. The lines don’t distort 
when they are tensioned and the netting 
does not tangle when it is folded and un- 
folded.” 


Safety Goggles 


New polycarbonate protective lenses for = 
safety goggles give a tensile strength of sae 
between 8,500 and 9,500lb per sq. in. and ~ 
can withstand the impact of a steel ball 


Available from a British manufacturer, 
they retain their tensile strength at high 
temperatures, and are resistant to most 
chemicals. [Combined Optical Industries 
Ltd., Bath Road, Slough, Buckinghamshire, 
England. Australian Agents: Australian 
Optical Co. Ltd., 16-22 Australia Street, 
Camperdown. N.S.W.] 


ting the 


The posts were 3-foot-long - 


_ Taken from a second helicopter, this 
_ picture shows the test helicopter plot- 
radiation pattern of the joint 
| 7/channel 10 aerial. 


Miniature Electrocardioscope 


A new electrocardioscope announced by the Westinghouse 
Electric Corporation is small enough to be slipped into the 
doctor’s little black bag and taken along on house calls. Called 
the “Miniscope,” the unit measures only 7 by 5 by 2 inches, 
weighs only 3 pounds and is expected to retail in America for 
about 380 dollars. 1 : 

It operates from four rechargeable flashlight cells and displays 
the electrocardiogram of the patient on a small cathode-ray tube 
provided with a magnifier. Suction type electrodes are supplied, 
and the instrument has only two control knobs — one. for 
centering the pattern and the other for adjusting the height. 

Although it does not provide a calibrated paper record of 
the electrocardiogram, the Miniscope has been fcund to be very 
useful for clinical observations and preliminary diagnoses. Initial 
units are being used in Baltimore city hospitals. [Westinghouse 
Electric Corp. is represented in Australia by Email Limited, 
of Joynton Avenue, Waterloo, N.S.W.] 


Automation In Shipping 


Today, the fully automated ship is a technical possibility, 
but not a realistic proposition. The enormous cost involved in 
putting such ships to sea will prohibit their introduction for 
some time to come. 

Britain, with the largest marine fleet in the world, has 
concentrated her commercial efforts almost entirely on the 
economic role of automation. A recent design study took the 
case of a diesel-engined merchantman with a normal engine- 
room staff of between seven and ten engineer officers, three 
greasers, two donkeymen and a storekeeper. 

The introduction of a comparatively modest engine instru- 
mentation and control system would allow the staff to be cut 
to one instead of two engineers per watch, plus two greasers—a 
saving of five men. Crew een would be reduced in pro- 
portion, giving a saving in shipbuilding cost. 

These direct savings, without the potential increase in the 
operating efficiency of the engines through automatic control, 
would recover the capital investment within five years and would 
represent a profit of £10,000 annually thereafter for the life of 
the ship. [Sperry Gyroscope Co. Ltd., Great West Road, Brent- 
ford, Middlesex, England. Australian agent: National Instrument 
Co. Pty. Ltd., 1 Sydney Street, Marrickville, N.S.W.] 


TV Antenna Tests 


As with Melbourne’s Channel 0, Amalgamated Wireless 
(Australasia) Ltd. used a helicopter to prove the radiation pattern 
of another television transmitting antenna. The antenna in 
Artarmon, N.S.W., will be shared by United Telecasters Sydney 
Ltd. TEN 10, which went on air on April 5, and by Amalgamated 
Television Services Pty. Ltd. ATN 7, which will transfer to 
the site later this year. 

By employing the helicopter, work which normally would 


Further development of the frame grid ; 
technique has now made it possible to aoe 
reduce the electrode diameter to such 4 
: an extent that a fully separated triode 

section can be included in the same 3 
envelope without impairing the performance 

of the pentode section. In addition, 
this new advance has made it possible to pe 
develop a frame grid video amplifier, 
combined with an RF pentode. 


DOUBLE-PENTODE 6Y9 

The double-pentode EFL200/6Y9 contains 
dissimilar pentodes with one section 
designed for video output service and 
the other an RF amplifier suitable for 
sync. separator, AGC or sound IF 
amplifier applications. 


TRIODE-PENTODE 6X9 “A 
The triode-pentode ECF200/6X9 contains “ig 
a sharp cut-off pentode section similar 4 
to the frame grid valve 6EJ7 vision IF j 
and a triode section with aw of 55, j 
particularly suited for AGC and noise 4 
inverter service. i 


=, ee TRIODE-PENTODE 6U9 ; 
ese 5 The triode-pentode ECF201/6U9 contains 
cr! \i pemenncel a variable « pentode section similar to 
s | , ie sane | the frame grid valve 6EH7 vision IF and 
i = yt — a triode section with a high mutual 
ee i i at , conductance, specially designed 
Abie for PUI Baris. 
Pamememmsrerel 


e on ‘section. “specially oe for 
noise gat meee or applicatio 


permits. the des gn } 
the | same number of. 


MULLARD-AUSTRALIA PTY. LTD. @ 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. Mullard] 
123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6644 
Associated with MULLARD LIMITED, LONDON 
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_ have occupied three to four weeks was completed in four hours. 
| Previously, tests of this type were carried out using a van fitted 
_ with special receiving equipment which measured the signal 
ae of a transmitter at many selected points. 

be, recent tests modified this technique by employing a 
| low-power transmitter fitted in the helicopter. The television 
_ Station’s antenna was used as a receiving aerial. Signals from 
_ the helicopter were logged continuously on a pen recorder, while 
_ the pilot’s positional information was recorded on tape. 

_.,. The aircraft flew at 60mph on a constant radius of two 
_ miles at an altitude of about 900 feet. 


Simulates Data 


The first communications data simulator capable of generating 
telegraph and high speed data test signals has been developed 
_ by the Westrex Communications division of Litton Industries, 
of 1 LeFevre Lane, New Rochelle, New York. 
The compact Model 954 simulator is designed primarily 

_ for use in communications centres where both telegraph and 
_ high speed data signals are generated or processed. Test messages 
_ are generated externally by a punched paper tape reader, or 
_ internally by an electronic test message unit. Up to 49 per cent 
_ bias distortion can be introduced in the test message. 
_., The punched paper tape reader permits telegraphic trans- 
_ mission speeds of up to 300 words per minute or eight-bit data 
_ speeds of up to 240 bits per second. The electronic test message 
unit has a fixed message which can be transmitted at speeds 
of up to 2400 BPS. Any 80-character test message may be 
generated by changing the electronic test message unit. A com- 

bination punched paper tape reader and electronic test message 

unit also is available. 


i TY Camera Target Material 


A major technical advance in image-orthicon television 

cameras m made by the British company that was 

_ responsible a few years ago for developing the highly successful 
_ 4,5-inch image-orthicon pick-up tubes. 

This development comprises an entirely new type of target 

_ Material which has been called Elcon (from “electric conducting”) 


aa 


cht 


a 


_ This Russian radio telescope, being installed near 

_ Kharkhoy, U.S.S.R., measures 18,450ft x 18,450%¢ and 

occupies some 250 acres of land. Laid out like a giant 
“T,” it will be able to “see” into deepest space. 


and with which the operational lives of three-inch and 4.5-inch 
_image-orthicon pick-up tubes can be greatly extended. 
i It has for some time been appreciated that a major problem 
with image-orthicon tubes using target materials such as enriched 
_ soda-glass is that ionic conduction inevitably leads to electrolysis 
_ of the glass and consequent long-term migration of sodium ions 
_ from the photo-cathode side of the target, producing undesirable 
_ effects including sticking, einbrennen, marquage or stampatura. 
i With Elcon material the charge transfer process is by 
_ electronic rather than by ionic conduction, thus eliminating the 
_ undesirable effects. ‘ 
___. _The new target material has a guaranteed operational life 
_ of 750 hours, and lives as long as 3,000 to 5,000 hours have 
been achieved in field trials with pre-production samples. 
~ [English Electric Valve Co. Ltd., Chelmsford, Essex, England. 
In Australia The English Electric Co, Ltd., 365-375 Sussex 
_ Street, Sydney.] 


fe 

F Flight Recorder 

fi __ °Flight recorders of British design have been ordered by 
_ the United States Air Force for 42 of its Douglas Globemaster 
-_ transport aircraft. 

ae.) he £4 million sterling order is for the Midas flight 


bast 
' 


> 
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recorder which was developed by the British Royston Instrument 
Company, and is now being made under licence in the United 
States by the Lockheed Aircraft Service Company. 

The recorder, which will be fitted in the tail section of 
the giant Globemasters, will record up to 15 hours of flight 
data on 86 aircraft and engine operations. It will also record 
voices; the unit includes a crash position indicator beacon to 
aid location and recovery of an aircraft after a crash at sea. 
[Royston Instrument Company, Canada Road, Byfleet; Weybridge, 


_ Surrey, England.) 


Travelling Wave Tube 


Mullard has developed a new travelling wave tube which 
has a saturated output power of 20 watts—approximately double 
that of previous telecommunication types. The firm says the 
tube permits either more communication channels or a longer 
distance microwave link. 

The new wave tube operates in the frequency range 3.7 to 
4.2 gigacycles per second. Complementary to it is a tube of 
the same power output, but covering the range 5.9 to 6.5 
gigacycles. Both tubes are said to have extremely low noise 
levels. They use natural cooling if horizontally mounted and 
assisted cooling in the vertical position. [Mullard Aust. Pty. 
Ltd., 43 Clarence Street, Sydney.] 


The Lockheed Company is currently looking at the possib- 
ilities of @ 60-passenger air-bus, which they refer to as a 
““Metroplane.” It could take off and land vertically, using 
its helicopter type rotor but travel the intermediate dis- 
tance as a fixed-wing craft, with the rotor blades folded. 
Range would be in the 500-to-1,300-mile bracket. 


Temperature Control 

A small, low cost, self-contained temperature control unit 
incorporating a mechanical stirrer has been specially developed 
in Britain for the photographic and chemical process industries. 

The unit is designed to be mounted across the corner of 
rectangular photographic developing or processing baths. It can 
also be clamped to the edge of a sink or other container to 
quickly and simply convert any vessel holding from 3-40 gallons 
into a thermostatically controlled processing bath. Temperatures 
between 15-95 degrees Centigrade can be maintained within a 
tolerance of 0.4 degrees. [Lee-Smith Photomechanics Ltd., Lyon 
Way, Hatfield Road, St. Albans, Hertfordshire, England.] 


Continuous Copy Camera 

A continuous strip copy camera is shutterless and operates 
by moving the film across a slit as the camera travels past the 
objects being photographed. The camera is believed to be the 
first of its kind by the makers who claim compiete freedom from 
banding in the image, full control of exposure and high resolution. 

Developed from an aerial reconnaissance instrument, it is 
expected to find use as a generator of simulator films, for 
copying large sections of graphic material and for roadway 
surveys, etc. Makers are Chicago Aerial Industries, 550 West 
Northwest Highway, Barrington, Illinois, U.S.A. 


“Black Light” Insect Killer 


Though it is well known that many flying insects are attracted 
to light, it is a relatively recent discovery that they are drawn by 
a light wave of 3,654 angstroms which is present in the ultra- 
violet range of the spectrum. This knowledge is put to work in 
a new insect-killing device called Luralight. 

Luralights, it is stated, employ special bulbs, but as the so- 
called “black light” which they emit is invisible to the human 
eye, a little visible light is added to enable the operator to check 
that the bulbs are functioning. They are designed to project 
their rays in every direction, and to work—at night—for long 
periods with minimal attention and maintenance. Current con- 
sumption is low according to the British agent, Reeve Angel 
International, of 9 Bridewell Place, London, E.C.4, England. 
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..Pride In Quality 
TAPE RECORDER = Wor Your Pleasure... 


¢ 


MODEL M-8 


SEMI-PROFESSIONAL 


Vertical stereo creates a new sound harmony, 
enabling you to enjoy 3-dimensional concert 
hall performances. The Cross-Field Head pro- 
vides perfect Hi-Fi recording at the slow speed 
of 1-% ips and gives you 8 hours of con- 
tinuous performance on a single reel. 4-track 
stereo monaural record/play and our exclusive 
tape cleaner are included with each M-8 for 
eliminating squeaking tape noise. 


MODEL $4045 


PROFESSIONAL 


Engineered for professional use, this has every 
device and feature a professional operator 
‘wants in a tape recorder. Amateurs can also 
enjoy a thrilling professional acoustic ex- 
perience. Other features include automatic 
reversing and repeating; 3-head/3-motor 4- 
track stereo/monaural; built-in 20 W_ stereo 
‘transistorized power amplifier; automatic shut- 
off; remote control; all push button system: 
1014” reel unit is adaptable. 


For detailed information, write to: 


AKAI ELECTRIC CO., LTD. 


OHTA-KU, TOKYO, JAPAN 


MAGNECORD AUSTRALASIA PTY LTD. 


158 Clarence Street, Sydney 


Tel. 29 5127 
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Heated Ceilings 
Electrically heated ceilings are being 
- produced in Britain. The system consists of 
a series of electrical heating elements 
housed in a metal tray and built into a 
ceiling panel. 

Claimed advantages include in-built in- 
sulation, ready access to the ceiling void, 
and automatic regulation of heat for part 
or complete ceilings. [Ceilings Dept., 
Bowaters Sales Co. Ltd., 87 Kings Avenue, 
London, S.W.4. In Australia: Bowater Paper 
Co, Pty. Ltd., A.M.P. Building, Sydney 
~ Cove.] 


Prevents Shoplifting 


Shoplifting of radios, cameras and other 
small, expensive stock may be reduced by 
placing a small noise alarm device in each 
object. While an item is being examined, 
the alarm is silent. But if an attempt is 
made to carry it out of the shop, a short- 
range radio transmitter at the doorway 
activates the alarm and calls guards. 


Detecttion Devices, Inc., of Hicksville, 
New York, U.S.A., sells the alarms for 75 
cents each, with another 400 dollars for 
the transmitter at the doorway. The wafer- 
like alarm is small enough to be incon- 
spicuous and when, for instance, a camera 
is sold it is removed by the shop assistant. 


Electric Copyholder 


-. An electric copyholder suitable for fitting 
to typewriters, accounting machines, tele- 
printers and linotype machines, advances 
the copy at the touch of a foot switch. The 
copy is turned up through rubber rollers 
either line by line or continuously. 

The equipment, called the ‘“Lindicator,” 
is said to reduce strain and improve the 
accuracy of copying work. It has a silent, 


STANDARD SECTION 


INDUSTRIAL SECTION 
One Cable 


FLEXICLIP 


‘Store Street 


INDUSTRIAL SECTION 
Two Cables 


To ox 


synchronous electric motor and the “car- 
riage”. is available in five sizes to take 
paper widths of 103in, 18in, 24in, 30in and 
36in. 

A magnifying lens attachment is provided 
for reading very small print or bad hand- 
writing. [Lindication Ltd., Mark Road, 
Hemel Hempstead, Hertfordshire, England. 
Australian Agents: Meares Bros. Pty. Ltd., 
H.O. 463 Swanston Street, Melbourne.] 


Reduces Corrosion 


Electrolytic ‘Marine Services, of 1630 
‘Victoria, B.C., Canada, claims 
that its Cathelco process for the protection 
of sea-water-carrying pipes in ships not 
only reduces corrosion by as much as 85 
per cent, but also completely eliminates the 
formation of marine growths in the pipes 
and suction chests. 

The system, an electrolytic one, uses 
sacrificial anodes of a special type which 
are gradually corroded away instead of the 
pipes. The anodes are replaced annually. 

Pipe replacement costs of over 25 per 
cent of the total capital cost of the ship 


when new can be saved by using the pro- | 


cess, claims the company. Cathodic and 
Electrolytic Engineers, of 81 Saltergate, 
Chesterfield, England, is handling sales in 
Britain and Europe. 


Ultra-Fine Powder 


A method of making ultra-fine magnetic 
powder, which, when stuck on tape or used 
in instruments, permits sounds of very high 
frequency to be recorded, is ‘reported by 
Nippon Electric Company, of 2, Shiba Mita 
Shikoku-Machi, Minato-ku, Tokyo, 

The powder is obtained by vaporising a 
suitable alloy in an inert gas. The vaporised 
atoms collide with one another and coalesce 
to form the powder. 


Of French design, 
this frequency selec- 
tive voltmeter covers 
the range 30 to 
15000cps, with a sen- 
sitivity from 10Q0uV 
to 10V. It is fully 
transistorised and can 
be supplied with cali- 
brations in decibels 
or nepers. (Labora- 
toire Electro-Acousti- 
que, 5, Rue Jules 
Patent, Rueil Malmai- 
son, France.) 


FLEXICURL 


Manufactured by Vulcascot Ltd., Acorn House, Victoria Road, London, the 


rubber conduit strip illustrated above 


is designed to reduce the hazard of 


‘cables lying loosely across factory floors. Some sections are designed to have 
leads threaded through them and to lie flat on the floor. Other sections can 
be attached to skirting, etc., and the leads clipped into them. 
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ORYX 


World-famous 
miniature 
Soldering Instruments 


NO SWITCH 
NECESSARY 
WITH ORYX — 


The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele- 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require- 
ments. 


Australian Distributors 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 
47 York St., Sydney. 2 0233, Ext, 279. 
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The 1965 Amateur Band Ten 


amateur bands down to this frequency. 


Here is a receiver which provides “amateur band only'' reception on the 

major HF bands. The receiver uses the same chassis, front panel and, in 

fact, a goodly portion of the circuitry from our ‘Communications Eight"’ 

but a different front end tuning unit. Its construction should be just as 
easy as that of the ‘Communications Eight." 


you may recall that the “Communi- 

cations Eight” receiver was designed 
around a newly released Geloso general- 
coverage “front end” unit. As such, this 
receiver is capable of satisfying the 
demands of those with a general interest 
in the short wave bands. In fact, the 
receiver covers. the full range from 
5SO0KC (the bottom end of the broad- 
cast band) to 30MC (the upper limit of 
the high frequency bands). 


Many amateur operators, however, 
have very little interest in general short- 
wave listening and the demands of some, 
at least, are better satisfied by a receiver 
which limits its coverage to those por- 
tions of the HF spectrum in which 
amateurs are licensed to operate. 


To meet this demand Geloso made 
available, some years ago, a front end 
unit type 2620A, This is still a current 
type and is incorporated in our new 
version of the receiver. In fact, one of 
our motives in describing this version, 
is to meet the demand for such a set 
from amateurs who have had a Geloso 
unit “salted away,” awaiting the oppor- 
tunity to use it. 

Physically, the unit is very similar to 
that used in the “Communications Eight” 
but, instead of providing general cover- 
age on the HF bands, it covers the 
ranges 3.5 to 4.0, 7.0 to 7.3, 14.0 to 
14.4, 21.0 to 21.5, 26.0 to 28.0 and 28.0 
to 30.0 megacycles. 

By “bandspreading” the ranges in this 
manner the receiver has much better 
frequency calibration. The amateur band 
receiver can be set to within 1KC of a 
given frequency, as against 20KC in the 
“Communications Eight,” while the 
“tuning rate” of the receiver is vastly 
improved within the range covered. 

With the growing use of SSB as a 
method of communication on the ama- 
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teur bands, these two points are of great 
importance, particularly the latter one. 
The short-wave listener might have only 
a casual interest in SSB and may there- 
fore be prepared to make do with the 
fairly coarse tuning rate, that usually 
goes with a wide coverage. Against this, 
the amateur, whose major interest, might 
perhaps be in SSB, may demand a tuning 
rate which will obviate any difficulty in 
tuning in an SSB station. 


Admittedly, it is possible to have a 
good tuning rate along with a wide 
general coverage but this can only. be 
achieved with receivers of the “Deltahet”’ 
type and, for many, such a receiver is 
beyond their technical and economic 
reach. 


A second approach, and one adopted 
by many amateurs, is the use of a general 
coverage receiver as a “tunable IF” into 
which is coupled a series of crystal- 
locked converters. This approach was 
covered in the last article on the “Com- 
munications Eight.” 

This approach does, however, still 
have some limitations in so far as the 
enthusiastic amateur is concerned. 

To achieve the best bandspread and 
tuning rate the converter would, ideally, 
be arranged so that tuning of signals is 
done at, say, the middle of the broadcast 
band. This would give a first IF of 
approximately 1MC. 

For signals on the 3.5 and 7MC 
amateur bands, an IF of this order 
would give an acceptable ratio of image 
rejection but for higher frequencies, say 
the 28.0MC amateur band, the image 
ratio would be rather poor by present- 
day standards, 

The answer is to use a higher first IF 
and many amateurs do just this by 
taking 3.5 to 4MC as their tunable IF 
and crystal locking all of the higher 


The arrangement has the dual advan- 
tages of giving good image rejection and 


frequency stability of the received 
signal and, as an_ extra bonus, 
allows all of the amateur bands to be 
crystal locked with a single crystal if 
desired. 

The disadvantage of this arrangement, 
however, 
where we started from in terms of tuning 
rate. Most general coverage receivers 
would certainly have a better tuning 
rate at 3.5MC than they would at, say, 
14MC but it would be nothing like the 
20 to 1 improvement that can 
be achieved by spreading each amateur 
band over the entire dial face. 

The Geloso unit solves all of these 
problems by its good bandspreading, as 
previously mentioned, and by bringing 
all signals to a first IF of 4.6MC, thus 
taking care of the 
problem. The kit is supplied complete 


image rejection 


is that we are almost back > 


with the first IF transformer at 4.6MC. 


The front end has a tunable oscillator 
which runs on the high side of the signal 


frequency on each band. Thus, when 


receiving on 7.0MC the oscillator would 
be running at 11.6MC (7 plus 4.6MC). 
Good electrical stability is achieved by 
the use of high “Q” tuned circuits and 
careful capacitive temperature compen- 
sating in the oscillator section. 
This latter is made possible by the 
limited range covered on each band. 


There are some changes in circuitry 


and valve complement of this amateur 


band front end, as compared with the 
unit used in the 
Eight.” The first of these concerns the 
choice of a RF amplifier valve. — 

Geloso recommend the 6DC6 for this 


position. Unfortunately, we found this — 


Our main circuit diagram of 
the receiver shows the addit- ) oa 
ions necessary to accommo- 
date the new front end. We have also 
taken the opportunity to correct one 
or two small errors in what was basic- 
ally the “Communications Eight” por- — 
tion of the circuit. 
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—HACO DISTRIBUTING AGENCIES 


SOLE AUSTRALIAN DISTRIBUTORS OF 


NATIONAL 


ELECTRONIC, ELECTRIC and 
INTERCOMMUNICATION EQUIPMENT 


Desire to Appoint—FRANCHISE AGENTS 
and/or DISTRIBUTORS for INTERCOM- 
MUNICATION PRODUCTS IN ALL STATES 


This is a product line to really get your teeth into and represents a full 
range of the world’s finest equipment in this field. 


Manufactured by Matsushita Electric Co., Japan, manufacturers of famous 
National electric and electronic products. 

These products contain tremendous potential and reveal a huge untapped 
market in Australia. Your enquiries are invited and they should be directed 
to the General Manager, Haco Distributing Agencies, 313 Sussex St., Sydney. 


MODEL DESCRIPTION 


VN2101 2 Station table type (illustrated) 
YN2102 3 Station table type 
TOIOI Multiplex, master, 5 Stations 
TO202 Multiplex, master, 10 Stations 
TN701A Slave unit 

mre TP90I 2 Station table set | 

~ VL290 2 Station standphone (illustrated) 


VN1102S 2 Station door phone —hand phone 


> 8 DIRECT INQUIRIES TO: 


“Sse” HACO DISTRIBUTING AGENCIES 


PHONE 26-2381 
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valve almost impossible to procure and 
substituted type 6BZ6, a slightly higher 
gain valve of otherwise _ similar 
characteristics. 


This valve requires a slightly different 
grid bias to the 6DC6 originally specified 
and, to take care of this, it is necessary 
to lift the side cover of the unit and 
replace the 150 ohm cathode resistor 
(pins 2 and 7 of the valve socket) with 
a 56 ohm resistor. 

Readers who experience difficulty in 
obtaining both the 6DC6 and the 6BZ6 

could use a type 6BA6 and, in this 
case, the cathode resistor can be omitted 

and pins 2 and 7 of the socket simply 
shorted to ground. 

The oscillator valve is a 12AT7 twin 
‘triode in much the same circuit arrange- 
ment as the “Communications 
Eight.” One triode acts as a tuned-grid 
inductive feedback oscillator; the second 
triode is a cathode follower buffer stage 
to prevent “pulling” of the oscillator by 
the mixer into which it feeds. 

The tuning capacitor supplied with the 
kit is a specially made unit and the 
values of each section and the wiring of 
the sections, as shown on our circuit 
diagram, warrant some explanation. 

The first point to be noted is that each 
section of the tuning gang actually con- 
sists of two separate tuning capacitors. 
On the aerial and RF stages and when 
covering the 3.5MC range the 11.5pF 
capacitor is connected in parallel with 
the 7pF. unit to provide a total tuning 
capacitance of 18.5pF. On all other 
ranges the 11.5pF unit is out of circuit 
and only the 7pF capacitor is used for 
tuning. 

_ The reason for this becomes apparent 
‘when we consider that, on 3.5MC, we 
have to effect a 124 per cent change in 
frequency to cover the range whereas, 
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Our above chassis view of the unit shows clearly the layout of the new second 
mixer and its crystal locked oscillator. The rest of the layout is identical 
with that of the “Communications Eight.” 


On 14MC, we require less than 3 per 
cent change in frequency. 

On the oscillator section of the unit 
the two sections of the tuning gang are 
permanetly wired in parallel to provide 
a 26pF capacitor. This may, perhaps, 
seem inconsistent with out earlier state- 
ment that the oscillator runs on the 
HIGH side of the signal frequency. 


It is not inconsistent, however, be- 
cause, in order to achieve a high “Q” in 
their’ oscillator circuits, Geloso have 
used a high capacitance-to-inductance 
ratio for the oscillator. The tuning capa- 
citor on this section must, therefore have 
a much Jarger value if it is to yield the 
same frequency coverage as the capaci- 
tors on the aerial and RF sections, which 
have a high inductance-to-capacitance 
ratio. 

Obviously enough, this whole arrange- 
ment allows the tuned circuits in each 
section of the front end to be optimised 
according to the part they play and is 
something that, in practice, is not 
possible in a general coverage receiver. 

The switch shown immediately under 
the front end unit on our circuit dia- 
gram is used to change the value of the 
series screen feed resistor for the RF 
amplifier valve in the unit. This switch 


wafer is supplied and mounted on the. 


rear of the front-end unit and it is only 
necessary to wire in the resistance values 
shown. 

The purpose of the switch is to keep 
the gain of the front end relatively 
constant from band to band. The practi- 
cal value of this is twofold; (a) it ensures 
that the “S” meter calibrations will be 
fairly constant, regardless of the band 


in use, and (b) it saves the listener from 
having to make a sudden dive for the 
gain control when changing bands. 

Another minor change from the 
circuit of the “Communications Fight” 
front end is the inclusion of a panel- 
mounted “antenna trimmer” dacitar 
with this new unit. This capacitor is 
supplied with the kit and can be very 
conveniently mounted under the antenna/ 
converter switch on the front panel. 

The addition of this trimmer means 
that, regardless of the type of aerial used 
with the receiver, optimum adjustment of 
the first tuned circuit for best signal-to- 
noise ratio can be achieved. 

The output signals from the mixer 
in the front end are fed to the special 
4.6MC IF transformer supplied with the 
kit and this, in turn, feeds the second 
mixer, a 6BE6. We chose this valve for 
the job because it is more than adequate 
and, there being already one 6BE6 in 
the front end, it reduces the number of 
different valve types used in the receiver. 

In our prototype of the receiver we 
used this 6BE6 as a combined mixer/ 
oscillator by placing a crystal between 
its first and second grids in a simple 
“Pierce” oscillator circuit. We found, 
however, that this arrangement allowed 
some of the higher harmonics of the 
oscillator to leak through to the front 
end, where they appeared as spurious 
signals in the 3.5 and 7.0MC tuning 
ranges. 

In an effort to overcome this problem 
we tried shielding the whole of the 
mixer/oscillator but the signal still found 
its way back to the front end at a 
strength too high to be acceptable, 
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New! Exclusive! 
NON-FERRITE 6"'x2"" H|-FLUX SPEAKER 


... allows close proximity 
to picture tube for front 
of cabinet sound! 


te oad ie 


SPECIFICATION 


POUDSPEARER2 00 oo" Part ee 50274/ 62LB//5 

RESONANCES coucc. Cus ee Ca 180 CPS 
 MRESPONSE Si ease ohy' sith else 160-8,000 CPS 

VOICE COIL IMPEDANCE: 15 OHMS (STANDARD) 

POWER HANDLING ABILITY (PEAK): 2 WATTS 

TOTAL GAP FLUXES ee 11,000 LINES Red 

AIR. GAP. FLUX; DENSITY? 3... cc an 7,500 GAUSS wi 

BAFELE\ OPENING = hs) AG wk a 1%” x 534” us 

MOUNTING HOLE CENTRES: ........ 1h” x 434" Q 

MAXIMUM: DEPTHiics) Geet. eee 15%” . 


_ systems, whichever is best suited to the veal 


sions are upertank ALNICO where close proximit 
ates magnetic BuEneeS en as picture a, fe 


i 
; 


are eratally tailored to each requirement. : ie 


mete ee tabeetees hte eee 


es 


a } 

tg i Recent releases include:— 5” x 3” 

* ; j 8” x 4a” ‘ ine: 
Be e. Aye Bees: tweeter | 


tN tie 


Also special 9” x 6” and 7” x 5” FERRITE may magn 
Speen ga car radio applications. eae 


Ask vour Distributor for information on the MSP Hi-Flux range—or write to 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 


47 YORK ST., SYDNEY 2 0233 : 
MELBOURNE, PERTH, HOBART & LAUNCESTON—-Amalgamated Wireless (Australasia) Limited; 
BRISBANE—Chandlers Ltd.; ADELAIDE—Newton McLaren Ltd. a | 
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a ‘The final circuit adopted was a 
separate oscillator feeding the mixer and 


with the whole of the oscillator fully 
shielded in a small metal can. We used. 


a. 6BA6, triode connected as an oscil- | 
lator valve, mainly im order, once again, 
to minimise the number of valve types. 


in the receiver. 
_ This arrangement of separate shielded 
oscillator and the particular type of 


oscillator circuit used keeps the spurious | 
signals down to a level of about “S” 1. 
on the meter where they are quite toler- | 


able. It is almost impossible to construct | 
a double conversion 


irritation. 


In the instruction sheet which Geloso| bee! 


“supply with their front end they quote 
two crystal frequencies for use with the 
oscillator on the second mixer, one on) 


superheterodyne | 
receiver which does not have some | 
‘spurious signals but, if they can be kept B 
below the normal atmospheric and man- | 
made noise level om the band concerned, | 
they are not a source of trouble or | 


MTSa SRA er er By 
3 


laa 


ae waiter ames 


1 


iP.” 


if Z 


the high side and one on the low side [2a 


of the IF. DO NOT use crystals on 
these frequencies since they are designed 


to convert the 4.6MC. first IF down to J] : 


-a second IF of 467KC. Our circuit, in } 


keeping with Australian _ standards, 
demands a second IF of 455KC and the 
correct crystal frequency is SO55KC. 

_ This crystal frequency is particularly 
important where a mechanical filter is 
to be used since the types of filter avail- 
‘fable in this country are all centred 
around 455KC and the IF must be ad-° 
justed to this frequency. 


Many readers will realise that the 
crystal for the second conveision oscil- 
lator could also be run on the LOW 
side of the first IF and in this case the 
crystal frequency would be 4145KC, We 
do not recommend runnines a crystal on 
this frequency since it will create more 
spurious signals within the tuning range 
of the receiver than will the higher fre- 
quency crystal. 

In their amateur band = receiver 
designed around this front end, Geloso 
use both high and low side crystals and 
switch them into circuit in order to 
change sidebands on an SSB signal. We 
originally proposed to do the same thing 
but dropped the idea when we encount- 
ered the spurious signals from the lower 
frequency crystal. The “Communications 
ight” changes sidebands by shifting the 
frequency of the BFO and we decided 
to retain this feature. 


The output of the second mixer feeds 
into the switched I./C and mechanical 
filter at 455KC and this and in fact the 
test of the receiver circuitry is identical 
with that of the “Communications 
Ejght.” 

The operation and. construction of 
this portion of the circuit was fully 
described in our. previcus articles (Jan- 
uary, February and March, 1965) and 
we will not go into detail on it here. 

There sre, however, a few points on 
the construction of the new front end 
and first mixer which might be worth 
mentioning. 

~The amateur is 


band front’ end 


exactly the same size and has mounting f 


bolts in exactly the same positions as 
the general coverage unit and it will, 
therefore, drop straight into a chassis 
prepared according to the blueprints 
given for the “Communications Eight.” 
_ The bandswitch shaft on the amateur 
unit is, however, somewhat shorter than 
that of the general coverage unit and 
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The only portion of the underchassis wiring which is different from the “Com- 
munications Eight’ is that shown in this coded photograph of the bottom 
left hand corner of the chasss. 


it will be necessary to extend it with a 
| length of 4in shaft. and a coupling 
piece. Make sure the plece purchased is 
not longer than 5/8in or it will not fit 
between the front of the chassis and the 
front end mounting bracket, 

In mounting the front end unit take 
good care not to bump the slugs and 
trimmers mounted on the side of the 
unit. Remember the unit is factory pre- 
aligned and will need only a “touching 
up” once wired into the circuit PRO- 
VIDED the tuning adjustments have 
not been altered by rough handling. 


The chassis —blueprint--prepared for 
this receiver shows holes for a valve 
socket and two crystals to mount in 
the immediate vicinity of the co-ax 
sockets at the rear of the chassis. 
These holes were originally intended 
for the crystal oscillator and its two 
crystals for changing sidebands, as 
mentioned earlier. 

When we had to modify the crystal 
oscillator we simply built it in a separ- 
ate metal case constructed from 20 
gauge tinplate and mounted it above 
these holes, The holes are, in fact, 
made full use of to convey filament and 
HT voltages into the oscillator section 
and the slug of the oscillator plate coil 
is adjustable through the hole originally 
cut for the valve socket. 


A drawing of the oscillator box, with 
‘41 all important dimensions, is included in 
j the article. For the best results in the 
suppression of spurious radiation, we 
recommend that all sides of this box 
be soldered together along their full 
length. Do NOT rely on a couple of 
screws to hold the box together or it 
will Jeak RF like a sieve. 

A close-up, coded photograph show- 
ing the location of components within 
the oscillator box is included in the 
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The wiring details of the inside of the 

oscillator box are shown in this illus- 

tration. The “hot’’ side of the crystal 

terminates on one lug of the tagstrip 

and the remaining insulated lug ter- 

minates the HT fare to the oscillator 
col. 
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SPEAKERS 


GOODMANS — SUPERSEDED 
MODEL. 


Axiom 400, 12°—30 to 16,000 C.P.S. 
20 Watts— 4 only to clear at 


19 Gns. Each 


Plus freight to cover 25]b. 


PICKUPS 


Famous B and O Magnetic stereo 
model with Diamond stylus. Frequency 
Response—30 to 15,000 C.P.S. + 3 
dB. Output Voltage -—7 mV _ per 
channel. Channel Separation—More 
than 20 dB. Tracking Force—2 to 4 
Grams. Compliance — 5 x 106 cm 
dyne in all directions. 


Few Only .. £8'19'6 


Plus pack. and post.—6d, 


2 TRANSISTOR RADIOS 


Gemini — Ideal for listening in bed 
or other quiet locations. Built-in 
speaker and aerial rod. Supplied com- 
plete with earpiece and battery. 


£5'19'6 


Plus pack, and post. 6d. 


TRANSISTORISED 
MICROPHONE MIXERS 


SIZE—94” x 44” x 7”, WEIGHT—9Ib. 


Enables the outputs from 4 High Im- 


© q4 D4 pedance Microphones to be mixed and 


SS OFF a ee controlied at will. Attractive Gold 
ps Anodized Case, 6” x 23" x 23”, 


£5'7'6 Post free. 


CRYSTAL 
DIODE 
RADIOS 


Models PT 8 and BI. 
Supplied boxed with 
earphone and aerial 


EDs ie 


Post free. 


Supplied c/w battery and Instructions 


EVEREADY JUNIOR 
SCIENCE KITS 


Introduction to Electricity. 
interest to all ages. Kit includes— 
Magnets, Compass, Electric Motor, 
Iron filings, Wire Coil, Clips, Wires, 
Sockets, Lamps and Holders, Batteries 
and full colour 52-page Instruction 


Book. ; 
62 6 Each 


Plus pack and post, 2/6. 


Ful{ of 


220 PARK ST., STH. MELB., VIC, PHone 69-0151 


SPEAKERS - rota 


5FX TWEETER-SINGLE CONE 
Superseded model, 44 Watts Peak out- 
put. 15 Ohms Impedance. Frequency 
Response—3, 000 to 10,000 c.p.s. 


Each 
Inc. pack and post. 


AC TO DC CONVERTERS 


240 V. A.C. to 12V. D.C, at 5 amps. 
(unfiltered), portable type in case with 
handle. Suitable for instruments, toys, 


=) eae 


Plus pack, and post. 10/. 


240V A.C, to 6, 9 or 12 Volts at 10 

watts (primary may be set to 117, 160 

or 220V), ON-OFF SWITCH. 

Fully Filtered — Suitable for Instru- 
ments, amplifiers, radios, etc. 


£12'17'6 


Post free. 


LINMARK 


—The cheapest stereo quality amplifier 
available. 4 Watts per channel. + 1 
dB, 40 to 20,000 c.p.s. Output “Im 
pedance 4, 8 and 16 ohms. Hum and 


' noise 58 dB. below rated output 


Harmonic distortion less than 10 per 
cent. Attractive metal case and panel 
with all needed controls. 


19 Gns Freight free. 
INVERTERS 


32 volts D.C, input. 240 volts A.C 
50 cycle output at 200 watts. Suitable 
for Television Sets, large Radiograms. 


"60519". 


FREIGHT FORWARD 
or include fee to cover 25ib. 


PORTABLE 
EXPANDING AERIALS 


With rubber suction grips to attach t 
window of car. Expands from 7’ 
(closed) to 36” fully extended. Com 
plete with lead and plug, 


59'6 Each 


PLUS PACK. AND POST. 6d, 


@ Please include postage or freight with all orders. 
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article. No difficulties should be experi- 
enced if this layout is followed. 

Note the use of 1000pF feedthrough 
‘capacitors on the filament and HT 
lines into the box. These are essential 
and the spurious signals will be increas- 
ed by 12 to 15DB if either is omitted. 

The oscillator plate is wound on a 
standard 3/8in diameter slug tuned 
former and consists of 18 turns of 

28swg enamelled copper wire, close 

wound; the link winding consists of 5 
turns of the same gauge wire wound 
near the “cold” end of the main 
winding. 

Before wiring the connections to the 
tagstrips on the front end unit, it will 
be necessary to remove the shield plate 
‘from the top of the unit and solder 
one end of an llin length of shielded 
wire to the plate (pin 5) of the 6BE6. 
The other end of this wire terminates 
on the plate connection of the 4.6MC 
IF transformer. 

‘While this cover plate is removed 
alterations can be made to the cathode 
resistor of the RF amplifier valve to suit 
the particular valve to be used. Details 

of the resistor values are given at the 
start of the article. 

- Our article does not include a com- 
plete under-chassis view of the receiver, 
since most of the wiring is identical 
‘with that of the “Communications 
Eight” and readers can refer back to the 
January, 1965, issue for these details. 


_ We have, instead, shown a close-up 
of the underchassis wiring of the 6BE6 
first mixer and the switch wafer at the 
rear of the Geloso unit. This portion of 
the wiring is the only part which differs 
from the earlier receiver and our coded 
view of it should enable construction 
to be completed with a minimum of 
difficulty. 

Those who would like a “wire by 
wire” description of the receiver wiring 
from the 455KC filters through to the 
output stage can refer to the February 
and March, 1965, issues. 

The alignment of the receiver—front 
end, filters and BFO—is fully covered 
in the March, 1965, issue and details 
will not be repeated here. Because of the 
precise frequency calibrations and limi- 
ted coverage of this front end it will not 


REAR TO BE 
SOLDERED TO BOX 


OSCILLATOR SHIELD 


The oscillator shielded case should 
not be made larger than the dimen- 
sions on our drawing or the valve will 
foul the top of the receiver case. 
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COMPLETE. LIST: 


Geloso amateur band front end unit 

type 2620-A 

1 Power transformer —— pri. 240 
volts, sec. 104 volts (voltage 
doubler type) at 150 milliamps 


DC, plus two 6.3V at 3A heater 


windings. 

Filter choke —— 3 henries at 300 
milliamps. 

Output tiehateriaer — 7000-ohm 
primary, 15-ohm secondary, 

iF transformers —- medium gain, 
medium selectivity 455KC. 
(100pF across windings). 

7-pin valve sockets. 

9-pin valve sockets. 


100uF — 200 volts working ‘can’ 
type capacitors. 


100uF—350 volts working “can 
type capacitor. 


BFO coil, 455KC—Hartley oscil- 
lator type (single winding with 
tap near bottom). 

Suitable meter, O-ImA, 23 by 24 
inches, calibrated in “’S” units as 
per our diagram. 


6BA6 valves. 
6BE6 valves. 
12AT7 vaive. 
6BL8 valve. 
6GW8 valve, 
6DC6 valve (sce text). 
OA2 valve. 
2-pole, 2-position switch. 
single-pole, 3-position switch. 
3-pole, 3-position switches. 
0.5 megohm potentiometer. 
1 megobm potentiometer. 
2 megohm potentiometer. 
10K ohm potentiometer. 
5K ohm wire-wound potentio- 
meter. 
1 200 ohm wire-wound potentio- 
meter. 
2 Co-axial sockets. 
2 4-pin speaker type sockets. 
2 Phone jack sockets (non-shorting 
type). 
Fuse holder, 
455KC mechanical filter 
(optional). 
2-lug tagstrips. 
3-lug tagstrips. 
4-lug tagstrips. 
5-lug tagstrips. 
10-lug tagstrip. 
3 fin grommets. 
10 Suitable knobs. 
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2 
1 
1 
1 
1 
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be possible to adjust the oscillator track- 
ing with a simple signal generator, The 
minimum requirement would be a fre- 
quency meter of the Bendix type or, 
at the very least, a 100KC crystal 
standard to establish reference points. 

The feature of switched converter in- 
puts is retained in this receiver and 
those who wish to use VHF converters 
with the unit should crystal lock them to 
be tuned in the range 26 to 30MC. For 
this tuneable IF a 144MC converter 
would require a crystal on 6333KC (3rd 
overtone oscillator with its output multi- 
plied by 6) and for SOMC an 8MC 
crystal in a 3rd overtone oscillator 
circuit could be used. 

Because the first IF in this receiver 
is within the international short wave 


OF PARTS - 


1 tin shaft bearing. 

12 Solder lugs. 

1 Chassis and front panel (blueprints 
available through our query 
service). 


dozen tin whitworth nuts and 4 
dozen jin by jin bolts. 


RESISTORS 


4.7 chm 5W 2 10K IW 
100 ohm }W 5 22K iW 
150 ohm 10 47K +W 
180 ohm 1W. 13 47K IW 
470 ohm +W 1 68K +W 
1000 ohm +W 14 100K iW 
2.2K +W 

2.7K £W 

3.3K +W 

4.7K +W 

4.7K 1W 

5.1K 5W 

10K +W 


CAPACITORS 


1OpF ceramic NPO. 

22pF ceramic NPO. 

33pF ceramic NPO. 

3/30 pF compression trimmers. 
47pF ceramic NPO, 

100pF plastic. 

220pF plastic. 

330pF plastic. 

470pF plastic. 

.001 uF plastic. 

.001 ceramic feedthrough. 
-.0022uF ceramic. 

.0047uF plastic 400V. 

.OluF plastic 400V. 

.047uF plastic 400V. 

O.luF plastic 400V. 

0.33uF plastic 125V. 

8uF 350V electrolytic. 

16uF 350V electrolytic. 

25uF 25V electrolytic. 

50uF 25V electrolytics. 

64uF 50V electrolytic. 

OA91 (or similar type) diodes. 
OA202 (or similar type) diodes. 
OA210 (or similar type) diodes, 
2.5 millihenry RFC, 
5055KC crystal. 

Crystal socket. 

4pin plug (to match 
chassis sockets). 

3-pin power plug. 

feet of 3-core power flex. 
yards of shielded wire. 
yard 18-gauge tinned copper wire. 
0 yards of hookup wire (several 
colours), 
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bands (4.6MC) there is the possibility 
that signals on this frequency may pass 
from the aeria] through the front end to 
the first IF when they would be tuned 
and converted to 455KC ultimately to 
appear in the output of the receiver, We 
note, in fact, that Radio Nepal has a 
5 kilowatt transmitter on this frequency. 
Those who experience difficulty in 
this regard can easily overcome their 
problem by coOnstructng a 4.6MC trap 
consisting of a simple parallel tuned 
circuit and placing it in series’ with the 
antenna connection to the front end. 
This trap could consist of 3/8in dia- 
meter slug tuned former with 18 turns 
of 28 swg enamelled copper wire wound 
on it (close spaced) and with a 220pF 
capacitor in parallel with the coil. 
35 
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Price £5/-/- 


with Leatherette Case, £6. 
Post 5/ to 10/ extra. 


elce 


£10/10/- 
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SCOOP PURCHASE 
6 Transistor de luxe model 
made by International. Complete with 


leather carrying bag and earphone, 
Size 44in x 24in. 


reduced from £15/15/- 


Plus postage and packing 7/6. 


4,000 Ohms/¥V Multimeter 


FEATURES 

All 1 p.c. precision resistors. 

Small and light weight for con- 
venience. 

Wide ranges of measurement, with 
high accuracy. 

Complete with test 
batteries. 


SPECIFICATIONS 
Sensitivity: 2,000 Ohms per Volt 
DC and AC, 
Ranges: DC Voltage: 0-10-50-250- 
500-1000V 
AC Voltage: 0-10-50-250-500- 
1000V. 
DC Current: 0-10, 0-250 mA. 
Resistance: Ranges Centre Scale 
0-20,000 Ohms 200 Ohms 
0-2 Megs. 20,000 Ohms 
Decibels: —20—22dB. 20-36dB. 
(Odb ImW into 600 Ohms). 
Dimensions: 34” x 43” x 13”. 
Net Weight: 0.9Ib. 


leads and 


LIMITED STOCK ONLY 
Model RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 


Resistance: 0-10K-1, Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
Tanges. 


Output: 0-1,000 V in four ranges. 
Size: Sin x 34hin x I4in. 
Weight: 130z approx. 


Price £5/7/6 
Postage 5/- to 10/- extra. 


oe 


Radio 


etc. 


Actual 


"KEY LITE 
39/11 


with fob keyring, 
batteries or globe. Simply squeeze. 
Illuminates car and house locks, 


40/- Posted anywhere 


RADIO HOUSE 


306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


Model RH-50 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts. used. 

Printed circuit. 

Clear Scale, 


case. 

SPECIFICATIONS 

DC. Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 


volt. 
0-.06-6-60-600 mA, 


DC Current: 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB ( O dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


rugged moulded 


MULTIMETER TESTERS 


EXCLUSIVE TO RADIO HOUSE PTY. LTD. 
Model RH-114 


Phone 26-2817. _ 


Price £15/10/- 
Post 5/- to 10/- extra 


Batteries: 


Size: 3 


Weight: 


Model RH-5 


* High  sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC. 

* 3in Meter. 

* Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 


DC Current: 0-50uA, 0-5-50- 
500mA. 

Resistance; 0-10K, 0-100K, 
0-1Meg, 0-10Meg. 
(62 Ohms, 620° Ohms, 6.2K, 
62K at centre scale), 

Ca seat 0.0001uF-0.00S5uF, 

uF-1uF 
Decibels: minus 20db to plus 


36db in 2 ranges. 
Dimensions: (3%” x 53” x 13"). 
Weight: 150z approx. 
Complete with internal battery, 
testing leads with prods. 


Size 


never. need 


PORTABLE TRANSISTOR 
TAPE RECORDER 


“SUNACE" 
PD 401 


1 (1.5V), 1 (15V), 
5-16" x 6 5-16" x 23” 
1.4Ib approx. 


Price £9/-/- 
Postage 5/- to 10/- extra. 
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£10 ons. 


Postage 7/6 


Complete with Mike, Battery 
and 


Tape 


PTY. LTD. 


FIXED CAPACITORS 


a guide to fypes and 


This article should provide very useful parallel reading to 
the Basic Radio Course, which has been running for almost 
two years. The writer discusses here the types and the 
characteristics of fixed capacitors in current use. 


By P. S. 


Pies type of dielectric that a capacitor 
employs is perhaps its most import- 
‘ant feature; and it provides a logical 
basis for the general classification of 
capacitors. The most commonly used 
dielectrics are:-— 


impregnated paper, 


mica, 
oxide film (electrolytic), 
ceramics, 
plastic film. 

Before proceeding to discuss these five 

categories, it will be an advantage to 
first consider the main characteristics 
of capacitors—tolerance, i.e. accuracy; 
stability; voltage rating; leakage losses; 
and operating frequency. 
_ The tolerance of a capacitor is 
expressed as a percentage and represents 
the degree of accuracy that has been 
achieved in the production of a com- 
ponent of a stated value; the accuracy 
might. be achieved by manufacturing 
techniques, by adjustment subsequent to 
manufacture, or by selection. 

The closest tolerance that is normally 
called for in circuit design is + 1 per 
cent and the widest —50/+100 per cent. 
What is actually used between these 
two extremes depends on application and 
cost. Since close tolerance components 
‘are the more expensive, it is logical to 
specify them only for those circuit appli- 
cations where they are necessary. 

The stability of a capacitor is its 
ability to maintain its characteristics, 
notably capacitance value, with the pas- 
sage of time and under varying condi- 
tions; there is little to be gained in 
selecting a component having a toler- 
ance of +1 per cent if it is going to 
change by a greater amount every time 
the weather becomes warmer or the 
humidity increases. As might be expect- 
ed, types of capacitor which are inher- 
ently unstable, in this sense, are not 
usually available with close tolerances. 

Changes of value might be cyclic or 
non-cyclic; in other words, there might 
or might not bea reversion to the 
original value when the cause of the 
‘change is removed. 

Depending on the type of capacitor 
and the environment in which it is used 
‘or stored, a non-cyclic change usually 
‘occurs with age, while a cyclic change 
arises from variations in temperature 
during operation. The change of value 
with temperature might be negative 
(increased temperature causing reduced 
capacitance) or it might be positive 
(increased temperature causing increased 
capacitance) and it might or might not 
be a linear relationship. 

In some types the change is subject 
to control and is consistent while, in 
others, it is. indeterminate and varies 
greatly from sample to sample. 
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Where the relationship between 
change of capacitance and change of 
temperature is reasonably linear and 
consistent, a temperature coefficient is 
specified in parts per million per degree 
centigrade (ppm/°C). The coefficient 
figure is generally preceded by either 
a “P” or the positive sign (+) to indi- 
cate a positive coefficient, or an “N” 
or the negative sign (—) for a negative 


one; components that have a nominally 


zero coefficient are usually indicated by 
“NPO.” (There is provision in the 
standard colour code for indicating the 
coefficient on the capacitor itself, by 
means of a dot or band.) 

By way of example, a typical poly- 
styrene capacitor has a coefficient of 
—150ppm/°C, while an_ electrolytic 
might be +2000ppm/°C. Other causes, 
perhaps less commonly known, which 
give rise to changes of. value are the 
frequency and magnitude of the voltage 
applied to a capacitor. 


The operating frequency must always 
be considered when selecting a capacitor 
for a particular application, because 
most types only function satisfactorily 
over a limited frequency range. This is 


Figure 1: t{lustrat- 
ing the _ relation- 
ship between leak- 
age resistance and . 


temperature for 
two types of cap- 
acitor. 


20° 


30 


LEAKAGE RESISTANCE (MEGOHMS) 


essentially due to the properties of the 
various dielectrics a the fact that 
every capacitor possesses some induct- 
ance. There are dielectrics which intro- 
duce large losses at high frequencies 
and others which alter in their behaviour 
at low frequencies, while there are some 
that suffer from variation of permittivity 
at different frequencies and _ thereby 
cause the capacitance value to change. 

In equipment developing appreciable 
power at high frequencies, the use of 
a capacitor having a high-loss dielectric 
could endanger the equipment, apart 
from impairing its performance, because 
heat generated within the component 
could destroy it. 

The influence excited by the self- 


inductance of a capacitor depends, as 


characteristics | 


might be expected, on its own charac- 
teristics, its circuit function and on the 
operating frequency. 

There must always be some frequency 
at which the self-inductance and capaci- 
tance resonate and beyond which the 
component behaves more like a choke, 
but without any DC path. For example, 
a 0.luF impregnated paper capacitor . 
used for decoupling purposes at medium 
frequencies would be virtually useless in 
a similar role at L1OOMC, where a ceramic 
type as small as 100pF would be appro- 
priate. 

Some capacitors designed for use at 
high frequencies have extremely low 
values of self-inductance and it is impor- 
tant to remember that the inductance of 
the connecting leads can be appreciable 
by comparison. 

Leakage is one aspect of a capacitor 
that is most familiar to servicemen! In 
this respect some types of dielectric are 
better than others but, for a given type, 
the leakage resistance is always inversely 
proportional to the capacitance and is 
generally expressed in megohm- 
microfarads. 

Thus, if the leakage resistance of a 
given type of component is stated to be 
1000 megohm-microfarads, then a 10uF 
sample will have a leakage resistance 
of 100 megohms. The value of resistance 
is greatly influenced by temperature, and 
this is illustrated by the accompanying 
graph. It is apparent that the silvered 
mica capacitor is less susceptible to tem- 
perature changes than the metallised 
paper type. 

Some dielectrics absorb moisture, even 


40 50 60 70 80 


TEMPERATURE (°C) 


90 100 


in temperate climates, and in a tropical 
enviroment the moisture absorbed might 
be a considerable amount. Components 
which have lost their protective coating 
or have cracked cases or are otherwise 
physically damaged should be treated 
with great suspicion, 

The voltage rating of a Capacitor as 
Stated by the manufacturer only applies 
under specified conditions, including tem- 
perature, operating frequency, etc. The 
voltage ratings of all capacitors are re- 
duced when they are used at elevated 
temperatures, but the extent of the derat- 
ing depends on the type of capacitor. 
Any moisture absorbed by the dielectric 
will also adversely affect the voltage rat- 
ing. 


Capacitors subjected 
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KITSETS - - BUILD IT YOURSELF SAVE £££’s 


AMPLIFIERS 34 Standard 100W | INSTRUMENTS RECEIVERS 
‘GUITAR 35 Transistor 10W | 66 3in C.R.O.| 91 DXERS (Batt.) 1 
1 Golden Series, 12 Watt. 36 Transistor 30W | 67 Sin Wide Range C.R.O.| 92 DXERS (Batt.) 2 
2 Std. Series, 20 Watt. TAPE UNITS 68 Wide Band | C.R.O.| 93 DXERS A.C. 2 
3 Std. Series, 10 Watt. 37 Mono No. 3 Preamplifier 94 DXERS A.C. y 3 
4 Std. Series, 25 Watt. 38 Mono No, 4 69 R/C Bridge 95 DXERS 3 Band 3 
§ Std. Series, 35 Watt. 39 Stereo 70 V.T.V.M 96 Little General 1961 
6 Sid. Series, 50 Watt. 40 Steereo Adapter. 471 Electronic Stethoscope 97 Interstate a 
7 Playmaster 102. 41 Stereo Phone Amp. 72 Sweep Generator 98 1962 Stereogram 
8 Playmaster 103, PREAMPLIFIERS 73 Sweep Marker 99 Fremodyne 4 
HI-FI MONAURAL 42: Transistor ‘Mono Generator 100 een RX : 
9 H-Fi 43 Tiknsinter’ Stereo 74 Pattern Generator 101 Transistor 
10 Mullard 3-3 715 Diode Noise 102 Transistor 2 
11 Mullard -5.19 | CONTROL UNITS Generator 103 Transistor 3 
12 Mullard 5.20 | 44 Playmaster No, 8 76 G.D.O. Adapter 104 Transistor 4 
HI-FI STEREO 45 Playmaster No.9 © 77 Standard Audio 105 Transistor 5 
1B 2| 46 Playmaster No. 10 Oscillator 106 Transistor (R.F.) 7 
14 raven rd 23 47 Playmaster No. 104 78 1962 Wide Range 107 Transistor ; 8 
15 Mullard 3.3 48 4-Channel Mixer Audio Oscillator - | 108 Transistor 3 Band 8 
16 Mullard 10-10 | 49 Philips Magnetic 3V | 79 Transistor Wave TRANSMITTERS 
17 Philips Twin 190 | 50 Mullard 2V Meter 109 V.F.O. 1962 
18 Playmaster Twin 10| 32° Mullard 3V | 80 Transistor Signal 110 Remote V.F.O. 1963 
: : §2 Transistor Mono 111 144 MC/S A.M. TX 
19 Playmaster Twin 17 ; Tracer 
: §3 Transistor Stereo : 112 144 MC/S S.S.B TX 
20 Playmaster Unit 1 81 Transistor Pattern a $ 
21 Playmaster Unit 2 | CONVERTERS Generator 113 1962 SS.B. TX 
22 Playmaster Unit 3| 54 S/W Batt. 1} 2 Transistor Tester 114 144 MC/S Linear 
23 Playmaster Unit 4| 55 S/W Batt. 2 83 Val Avi rdietct Final 
24 Playmaster 101| 56 S/W A.C. J Te: Ma and -fransistor MISCELLANEOUS 
25 Playmaster 105| 57 S/W AC. 2 ne 115 Light Beam Relay 
26 Transistor 1W| 58 All Wave A.C. 2} 84 Millivoltmeter 116 Flasher Unit 
27 Transistor 2W | 59 Transistor 2 Band 85 Distortion, Noise and 117 Regulated 9V D.C. 
28 Transistor 5W| 60 50 MC/S Millivoltmeter Supply. 
29 Transistor 10W } 61 144 MC/S 86 Mullard Tachometer 118 Universal Battery 
P/A UNITS 62 50-144 MC/S 87 “R” Decade Box Charger 
SH Standard 10W X'Tal Locked 88 “C” Decade B 119 Intercomm. Unit 
31 Standard 25W| 63 D.C.-D.C. 40Ww pas yakede 120 Metronome Unit 
32 Standard 35W| 64 D.C.-D.C. 60W | 89 Electronic C.R.C. Switch | 121 TV Hearing Aid 
33 Standard 50W! 65° D.C.-A.C, 40W ! 90 Geiger Counter 122 Porta Player 


If you cannot see your project listed——write for a quote, we have many other units available or in development. 


METERS =—=- METERS =—— METERS 
All types. . . all sizes... all ratings .. . BUT with @ single common factor — TOP QUALITY AND LOW COST 
CHECK THE VALUE FOR BARGAIN BUYING — (all mefers meet BSI standard) 


Meter Size Movement *Price | Meter Size Movement *Price 
18” x 1&” 50 Microampere .. . 52/6 45” x 44” $0 Microampere .. .. .. .. 2... .. 96/ 
” *” 100 Microampere .. .. . 44/6 100 Microampere.. .. .. .. .. .. 78/6 
a ” 500 Microampere .. .. .. 34/- " * $00 Microampere .. .......... 62/« 
if ”  50-0-50 Microampere 42/6 “4 *  §0-0-50 Microampere .. .. .... .. 78/6 
* 100-0-100 Milliampere .. 39/6 “! * 100-0-100 Microampere .. 70/- 
” ” 0-1 Milliampere to ee Milliampere 32/6 " ” 0-1 Milliampere to 0-500 Milliampere 57/6 
Pf Mme Us: Meter. 04s 52/6 * * ouM.U. Meteruiat. ‘ 98/6 
4 TS MOLE. iF sts eek te al abe oe ot eee Horizontal Reading Meters 

34” x 3” 50 Microampere .. .. 86/- | Scale 3” Xi 33 

7 ” 100 Microampere . mR Aa: 710/- 0-50 Microampere .. .. .. 98/6 
4 7% Y SOO'Microampere oo. hc. ete 55/- 0-100 Microampere .. 89/6 
* ” 50-0-50 Microampere .. . j 10/- 0-500 Microampere .. 83/- 
«4 * 100-0-100 Microampere .. .. .. .. 62/- 0-1 Milliampere to 0-500 Milliampere 75/- 
3 " Q-1 Milliampere to 0-500 .. .. .. 47/6 Stereo Balance .. 77/6 
337. x3". VU. Meter... 82/6 *PLUS 12% ‘$/TAX 


Many other types including Alen he sy Olisetrs battery and tune meters, round, square, rectangular and horizon- 
tal readings. Write for further particulars. 


NOTE THE A&R OUTPUT 
TRANSFORMERS USED ARE 
MADE TO OUR SPECIFI- 
CATION + IDB 10CPS TO 40 


EXCELLENT FREQUENCY 
RESPONSE, LOW  DISTOR- 
TION FIGURE. HIGH INPUT 
SENSITIVITY. ALL CONTROLS 


SELF CONTAINED. 10 WATTS KCS GRAIN ORIENTED” 
PER CHANNEL. CORE. POWER RATING-20 
WATTS. 


MINIWATT TWIN 10 STEREO — COMPLETE — £36/12/6 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


232 FLINDERS LANE Phones 63-3596 
MELBOURNE . VICTORIA 63-5973 


Phones 63-3596 
63-5973 
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to transient voltages or surges in excess 
of their rating and, whilst most of them 
withstand the excess for a limited period, 
the extent to which they can do so varies 
between different types and the circuit 
conditions. 

Dielectric breakdown can occur in two 
ways; it can be sudden and catastrophic, 
as when an electrolytic erupts and dis- 
charges its messy contents, or it can be a 
gradual breakdown over a long period 
of time culminating in total failure. 
Many dielectrics deteriorate with age, 
especially when operated outside their 
correct ratings. 

When selecting a capacitor for use 
where the applied voltage is alternating 
it is quite inadequate to select on the 
basis that the DC rating is equal to the 
peak value, because the characteristics of 
many dielectrics change when subjected 
to an alternating stress, to an extent 
which depends on the magnitude and 
frequency of the applied voltage. 
Under such conditions, the dielectric 
deteriorates and the loss resistance in- 
creases, thus causing increased internal 
heating; as a result, the dielectric pro- 
perties deteriorate even further. 

___ The fact that the reactance of a capa- 
citor is inversely proportional to 
frequency gives rise to another difficulty; 
for a given applied voltage the current 

‘through a capacitor and the heat de- 
veloped increases with increasing fre- 
quency. It is seen, therefore, that the 
working voltage of capacitors in AC cir- 
cuits depends on a number of factors 
which cannot accurately be deduced 
from their DC ratings. 

When there is any doubt about the 
AC rating of a component it is wise 
to consult the manufacturer’s literature. 
The derating curves for two impreg- 
nated paper capacitors, with an alternat- 
ing voltage applied, are shown. In the 
case of the larger component, note how 
rapidly the permissible applied voltage 
decreases between zero (or DC) 
and 600cps, 


CAPACITOR LOSSES 


The last aspect of capacitor perform- 
ance to be considered is that of 
losses which consist of the resistance 
of the metal forming the electrodes, 
connecting leads and the junction of 
the two; in addition the dielectric in- 
troduces losses and these are dependent 
on the nature of the material itself. 
. It is generally convenient to lump 
together all the losses and to represent 
the sum as a resistor connected in 
series with the capacitor; the “goodness” 
(or “lossiness”) can then be expressed 
as a value of Q, being the ratio of 
pure reactance to loss resistance. Any 
value of is only applicable at one 
particular frequency and, again, it can 
vary according to the conditions under 
which the capacitor is used. 

A few manufacturers state, in their 
literature, the Q values for certain types 
of small capacitors, at different fre- 
quencies, whilst others state the power- 
factors, usually for the large capacitors 
only. In the latter case, it should be 
remembered that the Q is equal to the 
reciprocal of the power-factor. Perhaps 
the best example of making use of 
capacitor Q values is in the design of a 
tuned circuit where it would obviously 
be senseless to achieve a Q of 200 in 
a coil and then tune it with a capacitor 
having a Q of 30! 


IMPREGNATED PAPER CAPACI- 
TORS. As the name implies, this tvne 


ELECTRONICS Australia, May, 1965 


of capacitor employs a paper dielectric 
to interleave aluminium foil electrodes; 
the paper is impregnated with an oil, 
wax, or jelly, each of which can 
effect the performance of the capacitor, 
mainly by the somewhat inevitable 
absorption of moisture which is then 
held in suspension. 


Furthermore, the impregnant 
vv 


may 


Figure 2: A typical 
curve showing how 
the AC _ voltage 
rating for paper 400 
capacitors dimin- 
ishes with rising 
frequency. 


500 


0 02 0.4 


evaporate in course of time; i.e. the 
capacitor “dries out.” The rate at which 
this occurs depends on the type of dielec- 
tric, the outer protection of the capaci- 
eld and the conditions under which it is 
u 


The outer protection is, therefore, of 
paramount importance since it acts as 
a barrier against the ingress of moisture 
and evaporation of impregnant, The 
time-honoured waxed cardboard tube 
does not give adequate protection, even 
in temperate climates, for any but the 
least critical applications, such as de- 
coupling low resistance circuits. 

Better protection is afforded by the 
plastic-coated cardboard tube and the 
moulded plastic case but even these 
fail if the bond between the plastic and 
the connecting lead is inadequate, or 


THE VITAL POINT IN 


No more guesswork ... the correct size, the correct 
temperature for every job. 
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when the plastic case cracks, as some of 
them do. The best protection, though 
not infallible, is provided by a metal 
outer tube with the ends sealed by 
neoprene or rubber bungs; this is satis- 
factory, even in tropical climates. 

The leakage resistance of impregnated 
paper capacitors mE initially be of 
the order of 25,000meg-uF for the 


1.4 1.6 1.8 2KC 


metal tube type and 1000meg-uF for 
the waxed cardboard tube type. How- 
ever, in use and during storage the 
figure can fall considerably to a few 
meg-uF for the cardboard type. 

When the temperature is increased 
beyond room temperature (about 18°C) 
the leakage resistance, maximum work- 
ing voltage and Q all deteriorate rapidly, 
and it is possible for the leakage to 
increase ten-fold for a two-fold increase 
of temperature. These capacitors are 
manufactured with a range of values 
from .00luF to several uF, having 
tolerances of +20 per cent or +10 per 
cent and a temperature coefficient be- 
tween +100 and +200 ppm/°C. 

A development of the impregnated 
paper Capacitor is the metallized paper 
type which has the electrodes deposited 
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This instrument is designed to provide a simple and convenient means of testing at a potential of 500 
volts, insulation resistance of electrical appliances, equipment and wiring, and checking leakage paths in 
motors, transformers, capacitors, insulating material, etc. 

It is battery operated, using a 9 volt dry cell (Eveready type 2362, or equivalent) of a type which is 
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RANGE, .25 to 50 megohms at 500 volts test potential, with centre scale at 3.5 megohms. 
TRADE PRICE The “Unimeg” is quick and simple to use 


RAO [oi EES F235 Z0kmi ts |, "Short" the test leads, press the push switch, and adjust the 
potentiometer, to indicate full scale on the meter. 
Note: (The 500 volt potential is present only when switch 


is depressed.) ' 
UNIVER SITY y® Coest test leads to circuit under test, and press push 


GRAHAM as 


3. Read resistance directly off scale. 
INSTRUMENTS Solid leather carrying case, with combined shoulder and hand 
PTY. LTD. strap, available as an extra. 


(A UNIT OF INSTROL) 


REPRESENTATIVES: 
} B E RD. S.W., WA: Atkins (W.A.) Ltd. OLD.: Keith Percy & Co. Pty. Ltd., 
oe ELMOR D., RIVERWOOD, N.S.W 894 Hay Sreet, Perth, W.A. Box 1478V, G.P.O., Brisbane 
elephones: 53-8758, 53-0644 (5 lines Id. Mie, 
P : 6h S.:A.: George Procter, " TAS.: W. P. Martin and Company, 
Telegraphic Address: "“Raquip", Sydney 52 Gawler Place, Adelaide, 188 Collins Street, Hobart. 
S.A. And 134 Cambridge Street, 
Launceston, 16FP.61 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS © 
40. ELECTRONICS Australia, May, 1965 


eee ee FT | ” 
a 


‘onto the paper, but is otherwise similar- 
‘ly constructed and has similar charac- 
teristics. For a given value, the metal- 
lized component is smaller, less induc- 
tive but has a lower leakage resistance* 
than its counterpart. It has been used 
extensively for decoupling purposes at 
frequencies up to 100MC. (*See figure 
A ee 


_ This capacitor is claimed to have 
self-healing properties following a 
breakdown, by virtue of the fact that 
the aluminium metallising is rapidly 
burnt away around any. puncture in 
the paper; hence the spark does not 
Jast long enough to carbonise the paper 
and so bridge the gap. ; 
A disadvantage of this mechanism, 
however, is that where the circuit 
resistance is too high the spark is 
extinguished too quickly, so that. insuffi- 
scient metallising is burnt away and the 
capacitor becomes leaky as a result. 


MICA CAPACITORS. These capa- 
citors have excellent characteristics and 
are widely used wherever _ stability, 
accuracy, low losses and high leakage 
resistance are important. The dielectric 
roperties of mica are greatly affected 
by moisture and the performance of a 
capacitor is a measure of the effective- 
ness of its outer protection. ‘ 

Wax and lacquer dipped finishes are 
perhaps the most common, but they 
are now being superseded by cement 
and plastic dipped types which are 
satisfactory over a much wider range 
of humidity and temperature. Moulded 
synthetic resin is another type of finish 
and is the best for the most critical 
applications, 
capacitance range from a few 
picofarads to 10,000uF is commonly 
available, but the inductance of the 
electrodes of the larger values preclude 
their use at very high frequencies, 
while their size and cost might make 
them unacceptable even at lower fre- 
quencies. 

So far, what has been said applies 
generally to the three types of mica 
capacitor in current use—silvered mica, 
plain mica, and stacked foil—although 
their characteristics vary in other 
respects. 

ilvered mica capacitors are readily 
available with a tolerance of +1 per 
cent and a temperature coefficient in 
the range +60ppm/°C; their long-term 
stability is very high and, providing 
‘their outer protection is efficient, a Q 
value between 300 and 1000 and a 
leakage resistance above 1000meg-uF 
are commonly achieved. 

Stacked foil and plain mica capa- 

citors have inherently poorer accuracy 
and stability but, because of the nature 
of their construction they can sustain 
a larger current than the silvered mica 
types.. Their temperature coefficient lies 
in the range +200ppm/°C. 
- (Note the + sign for temperature co- 
efficients. Mica has a near-zero co- 
efficient but the form of construction 
and nature of coating material may give 
it either a + or — characteristic. Data 
sheets give the appropriate sign for in- 
dividual types.) 


CERAMIC CAPACITORS. Of all 
the many kinds of capacitors that are 
manufactured, none perhaps are. pro- 
duced in a greater variety of forms 
(both electrical and physical) than the 
ceramic; this would seem to be a fair 
indication of the usefulness of this 
type of capacitor and the extent to 
which it has been developed. 
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_The properties of ceramic dielectrics 
differ according to the mixture of 


earths and other additives from which 


the ceramics are made; the final pro- 
ducts can be broadly classified as the 
following types:— 

1. high permittivity. 

2. medium permittivity (temperature 

compensating), 

3. low-permittivity (low-loss). 

4. high working voltage. 

Barium titanate is the basic ingre- 
dient of high-permittivity ceramic and 
permittivities of the order of 5000. are 
possible, enabling components of small 
size and low inductance to be made. 
Unfortunately, the Q and stability are 
rather poor and the losses increase 
markedly with increasing alternating 
voltage. 

A common tolerance is —20/-+100 
per cent and about the best is +20 per 
cent. A temperature coefficient for these 
hi-K types is rarely specified because it 
is so dependent on the applied voltage. 
They are produced in a capacitance range 
of about 100pF to .0luF, and in the 
form of a tube, disc, wedge (for printed 


boards) and feedthrough; the usual DC’ 


working voltages are 350, 400 and 500. 

Their main application is that of 
decoupling in HF and VHF circuits 
where their small size and good high- 
frequency performance make them ideal 
for the purpose. High-permittivity cera- 
mic is also used in the manufacture of 
capacitors with values up to 1.0uF and 
working voltages between 3 and 30. They 
have, in fact, a somewhat better Q than 
the higher voltage types. As might be 
deduced, they are primarily intended for 
use with transistors, 

A medium-permittivity dielectric is 
commonly a ceramic compounded to 
exhibit a specified temperature 
coefficient and, in the course of time, 
most manufacturers have agreed to pro- 
duce standard values. These are +100, 
+0, —30, —80, —150, —220, —330, 
~—470 and —7S50ppm/°C; the tolerances 
on these varying between +30ppm/°C 
for nominal +100 to —150 types and 
+120ppm/°C for nominal —220 to 
— 750 types. | 

The capacitance range is from 0.5pF 
to a few hundred pF with 
tolerances of 5 per cent, 
10 per cent and 20 per 
cent. The Q averages 
about 1000 and the leak- 
age resistance is of the 
order of 10,000 meg-uF. 
These temperature-com- 
pensating capacitators are 
produced in similar phy- 
sical forms to the high- 
permittivity type, though 
by far the most common 
is the tubular construc- 
tion. 

Their main application 
is in tuned circuits where they might 
constitute the whole, or part, of the tun- 
ing capacitance, in order to compensate 
for the temperature coefficient of associ- 
ated components. 


Capacitors made of low-permittivity 
dielectric material are similar in all 
respects to the medium-permittivity types 
except for the temperature coefficient 
which is about +100ppm/°C, They are 
widely used in tuned circuits (where 
temperature compensation is not 
required), IF couplings, etc., and are 
satisfactory at frequencies up to 700MC 
or so. ; 

High working voltage ceramic-dielec- 


tric capacitogs are available for DC, AC, 
or pulse working, and are to be found 


in mains isolating and interference sup- 


pression circuits and television receiver 
timebases, particularly the line output 
stage. As might be expected, these capa- 
citors are somewhat larger in size than 
the types previously described and are 
invariably of disc or tubular construc- 
tion. They are produced in a wide range 
of working voltages, from 250V AC to 
about 25KV pulse. 


OXIDE FILM (ELECTROLYTIC) 
CAPACITORS. This type of capacitor 
has a dielectric which consists of an 
oxide film formed on one electrode by 
means of electrolytic action. and, in 
accordance with the laws of electrolysis, 
this electrode must serve as the positive 
electrode in actual use. 


Electrolytic capacitors nowadays are 
of the so-called “dry” type which are 
comprised of aluminium foils separated 
by electrolyte-soaked cloth or paper, 
wound into cylindrical form, and housed 
in either a metal, cardboard, plastic or 
ceramic tube. The positive electrode is 
usually etched by chemical means in 
order to increase its effective area and 
thus provide a higher capacitance-to- 
volume ratio than is possible with a 
plain foil. 


Electrolytic capacitors are neither very 
accurate nor very stable; a typical toler- 
ance is —20-+-100 per cent and the tem- 
perature coefficient will generally be be- 
tween +1000 and +2000ppm/°C. Q 
values lie between about 20 and 50 for a 
component in good condition. The leak- 
age resistance depends upon the ratio 
of the applied working voltage to the 
voltage used in forming the film during 
manufacture and it is affected by tem- 
perature and the conditions of use. 


It is more convenient to measure the 
leakage resistance in terms of leakage 
current at the working voltage, rather 
than in terms of megohm-microfarads, 
and typical maximum current (uA) 
values for a range of fully-formed capa- 
citors, measured at room temperature, 
are shown in the accompanying table. 


LEAKAGE CURRENT IN MICROAMPS 


50uF 100uF 500uF 
80 


Capacitors that are out of use for 
protracted periods suffer a deterioration 
of the dielectric, giving rise to unduly 
high leakage current when they are 
eventually put into service; this applies 
equally to components on the shelf and 
to those fitted in equipments which 
have been inoperative for some time. 


Where the circuit resistance is. suffi- 
cient to limit the leakage current to a 
safe value the oxide film will re-form 
within a few minutes, depending on the 
temperature at which the capacitor has 
been stored and the time it has been 
out of use. Where the circuit resistance 
is low, however, the leakage current 
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“might be excessive and cause the capa- 
citor to overheat and be either damaged 
or destroyed. 

In order to prevent this the capacitor 
should be re-formed under controlled 
conditions. On all capacitors there is 
indicated the DC working voltage and, 
in addition, there may be shown either 
One or two other ratings—surge vol- 
tage and ripple current. 

The surge voltage is the highest pos- 
sible DC voltage that a capacitor can 
tolerate for a very limited period as, for 
example, in a power supply employing 
a directly heated rectifier or a metal 
rectifier when, after first switching-on, 
there is a time-lag before the load takes 

its full current. 

The ripple current rating is of prim- 
ary interest when a capacitor is used 
as a reservoir where the alternating vol- 
tage superimposed on the direct, voltage 
is appreciable and the component 
therefore, must handle considerable 
alternating current. 

Because the Q is poor, this current 
generates heat in the loss resistance; for 
that reason, many capacitors specific- 
ally designed for use as reservoirs have 
a plain foil and tend to be larger than 
average in order to dissipate heat better. 
Multi-section capacitors invariably have 
the reservoir section outermost and in 
proximity to the container. 


PLASTIC - FILM CAPACITORS. 
These employ a dielectric film of either 
polystyrene or polyethylene-tetraphtha- 
late (polyester). 

The polystyrene types have properties 
rather similar to those of mica capaci- 
tors but are made in a similar 
form to the impregnated paper compon- 
ent. They are available in tolerances 
down to +1 per cent and have a long- 
term stability of about 0.25 per cent. 
Their temperature coefficient is about 
—120 to —150ppm/°C and, where 
such a coefficient is appropriate, they 
can be used to advantage in place of 
ceramic capacitors for compensating 
purposes. 

A Q of about 2,000 is quite common 
and the leakage resistance can be as 
high as 1,000,000 megohms. The DC 
working voltage ratings available are 
from about 100V to 2KV and AC 
ratings from 250V to 1KV. The low- 
capacitance, low-voltage (DC) compon- 
ents can be very small physically and 

such types are extensively used for 
tuning miniature IF and _ oscillator 
transformers in transistor radio receiv- 
ers. 


SPECIALISED TYPES 


_ Capacitors in the range .005uF to 
_ 0.5uF (about the largest value currently 
manufactured) tend to be rather bulky, 
particularly in the higher voltage ranges; 
because of this, and the fact that they 
are costly, their use is restricted, at the 
present time, largely to the more critical 
circuit applications or to equipment where 
cost is secondary to reliability. 

Polyester capacitors are produced in 
lacquer-dipped tubular and rectangular 
forms and in plastic-moulded rectangular 
form, Their general characteristics and 
range of application are closer to the 
impregnated paper type, and electrodes 
might likewise be either foil or metal- 
lising. 

Capacitance values from .00luF to 
1uF are readily available with tolerances 
of +10 per cent or +20 per cent; com- 
mon DC working voltages are 30V, 125V, 
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250V and 400V. The average leakage 
resistance of polyester capacitors is 
15000 meg-uF, subject to a maximum of 
about 50000M for the foil electrode type 
and about 25000M for the metallised 
type. Their leakage resistance falls slight- 
ly with increasing temperature, but it is 
not necessary to de-rate the working 
voltage until 80°C is exceeded! 

Temperature coefficient varies to some 
extent with temperature, the average 
being about +300 ppm/°C at 18°C, and 
the long-term stability is considred to 
be 5 per cent. Q values range between 
140 and 200 at 1KC to less than 100 at 
IMC: consequently, the main application 
of these capacitors is in AF and DC 
circuits, except in circumstances where 
the low Q is acceptable at higher fre- 
quencies. 


CONCLUSION: The technology of 
capacitor manufacture is constantly ad- 
vancing and what has been stated here 
concerning the properties of some of the 
capacitors might already be out-of-date. 
Fortunately, this generally affects only 
the design and research departments of 
large concerns who can afford (some- 
times!) to avail themselves of the very 
latest improvements and new compo- 
nents. 

For the rest of us there is often a 


long delay before production techniques, 


the ideal capacitor. & 


coupled with demand, bring down the 
price of a new item sufficiently to justify 
its use. There are two comparitively re- 
cent developments which illustrate the 
point — tantalum-foil electrolytics and 
the so-called “all-glass” capacitor (nat- 
urally, the electrodes are metal but both 
the dielectric and the outer protection 
are glass.) 


GREATER COST 


Tantalum electrolytics are similar to 
the aluminium types in some respects, 
but employ a different electrolyte; they 
are also smaller in size for a given value, 
more accurate and stable, and have a 
much lower leakage current. 

Five years ago they were difficult to 
procure, while today they can be pur- 
chased readily though at a price which is 
about twenty times greater than an alu- 
minium type of comparable value and 
voltage rating. 


The all-glass capacitor is still at the 
stage where the only justification for its 
cost is its use in artificial satellites. 
One day, these two components will be 
as commonplace as most of their fore- 
runners are now, and the radio man 
will instead cast envious eyes at yet 
more novel products, as the manufac- 
turers strive for their ultimate goal of 
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TOROIDAL Type: 
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facture a range of converter power 
transformers up to about 150 Watts. 
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Toroidal units with a minimum resi- 
dual inner diameter of (approx.) 
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practically all the Mullard-designed equaliser 
chokes and transformers for tape recorders, 
hi-fi tuners, etc. 
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for production quantities 
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347 Darebin Rd., Thornbury, 
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SONY TAPE RECORDERS 
: 


SONY-O-MATIC TC-357-4. 


Model TC-357-4 is a member of the new and popular family of SONY-O-MATIC re- | 
corders. With this novel automatic system anyone can make perfect recordings up to q 
professional standard without the necessity for continual manual adjustments. At your choice © 
completely automatic level control system takes over—no distortion. : 


* Self-threading reel—no fiddling * "Retractamatic’’ Pinch Roller makes — 
tape loading easier and faster. 


SPECIFICATIONS 
4 Tracks 
3 speeds—7!, 33. 1] ips 
7” reel capacity 
Recording Monitoring 
Mic/Line mix recordings 
Instant stop lever 
Dynamic microphone F96 
P.A. System 
Response: 
4090-15000 c/s @ 72 ips 
40-12000 ¢/s @ 33 ips 
40-6000 c/s @ I ips 
% Flutter/Wow: Less than 0.12% @ 7} ips 
Less than 0.2% @ 33 ips 
% Inputs: Hi-Z mic: Hi-Z aux. oc” 
% Outputs: Hi-Z line, 8 ohms external speaker, 
Power—2 watts 


a TRACK STEREO TC-200 


* Tape Speeds: 74 and 33% ips. 

* Response: 50-14,000 cps at 74 ips. 
50-10,000 cps at 3% ips. 

* Signal/Noise: Ratio 46 db per channel 

* Speakers: 2 Balanced units. 

* Microphones: 2 SONY dynamic F-96. 

* Flutter/Wow: Less than 0.19% at 74 ips. 
Less than 0.25 at 3} ips. 

* Level Controls: Individual each channel. 

* Tone Control: Treble boost, roll-off Ros 
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PRICE 95 GUINEAS 


channels. | 
* Power Output: 1.5 watts per channel. 
* Weight: 27ib. 


PRICE 142 GUINEAS 


JACOBY, MITCHELL & Co. Pty. Ltd. 
SONY DIVISION 


N.S.W. VIC. QLD. S.A. TAS. W.A. 
J. C. Linacre J. Willshire C. Medcraf E. W. Fahy K. W. McCulloch C. Liddelow. 
469-475 Kent St. 15 Abbotsford St. 35 Charlotte St. 77 Wright St. 109 York St. 59 Midgley St. 
SYDNEY Nth. MELBOURNE BRISBANE ADELAIDE LAUNCESTON RIVERVALE 
26-2651 30-2491 2-1785 51-5117 2-5322 6-2305 
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Operational Amplifier 


Wheat is an opera- 
tional amplifier? Is it 


The term “operational” refers not to 

_ surgical activities, as one might perhaps 
guess, although operational amplifiers do 
d use in the medical electronics field. 
Rather, the term refers to the way in 
which such amplifiers are used to perform 
mathematical operations such as adding, 
inverting, intergration, and differentiation. 


Perhaps the main use of operational 
amplifiers is in analogue computers, 
where considerable numbers of such am- 
plifiers are used in the electronic simula- 
tion of the components or characteristics 
of physical systems, electric power net- 
works, or mathematical equations. 

For instance, if it is desired to find out 
in advance the transient performance (re- 
action to sudden changes of input or 
load, etc.) of a large servomechanism to 
be used to control the position of a piece 
of machinery, and it is known that the 
behaviour of the servomechanism will be 
described by a very complex differential 
equation or set of such equations, the 
operational amplifiers of an analogue 
computer can be used to simulate the 
system by carrying out the same mathe- 
matical operations prescribed by the 
equations on a given input voltage. 

The analogue computer will then show 
the design engineer in terms of voltage 
variations what will happen in the final 
servomechanism in terms of machinery 
position, In other words, it solves the 
complicated equations describing the 
equipment behaviour for him, giving him 
a set of voltage graphs from which he 
can determine whether he should modify 
his design, 

Operational amplifiers are not only 
used in analogue computers, however. 
They also find use in other fields of elec- 
tronics — in fact, they are used wherever 
the application calls for accurate mathe- 
matical operations to be carried out on 
circuit voltages. They are often used in 

-servomechanisms themselves, where re- 
ference and feedback signals may need to 
be added, inverted, differentiated and so 
on to achieve the best possible perform- 
ance from the system. 

Bascially the operational amplifer it- 
self is a very high gain DC amplifier 
specially designed to have very stable 
performance. Considerable design effort 
goes into such amplifiers to ensure that 
their output remains constant for a given 
input and does not “drift” or slowly 
change in DC level with supply voltage, 
component or temperature variations, 

Usual operational amplifiers have gains 
of above 1,000 and up to 50,000, the 
higher gain units being used where very 
high accuracy is required, 

So-called “straight” or conventional 
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pe es 


OPERATIONAL 
AMPLIFIER 


DC amplifier circuits may be employed, 
but where high gains are required it is 
difficult to keep the drift of such cir- 
cuits to a sufficiently low level. To remedy 
this, special “drift corrector” circuits may 
be added to the basic amplifier, or alter- 
natively drift-free amplifiers using the 
“chopper” or “carrier” principle may be 
employed. 

In these types of Ae ites the DC in- 
put signal is not amplified directly but is 
used to modulate an AC carrier signal. 
which is then amplified in an AC ampli- 
fier and finally demodulated to produce 
the DC output signal, As drift-free AC 
amplifiers are relatively easy to design, 
this results in a Very stable amplifier unit. 

In order to make the operational] am- 
plifier perform mathematical operations 
it is fitted with series input and negative 
feedback im nces, as indicated in the 
small diagram, In the diagram the am- 
plifier itself is shown as a triangle, with 
the input impedance marked Z1 and the 
feedback impedance Zf. Note that only 
the “active” side of the signal path is 
shown; the “earthy” side is assumed to 
be common and is not shown. 

The operation performed by the am- 
plifier depends upon the actual imped- 
ances used for Zl and Zf. If both are 
resistors, inversion is performed with a 

ain depending upon their ratio; with 

1 a resistor and Zf a capacitor, inte- 
gration ocurs, while the converse pro- 
duces differentiation. Complex and mul- 
tiple values of Z1 and Zf are used for 
complex operations and operations like 
addition and subtraction. 


The boom made by 
supersonic aircraft — 
is it audio, is it 
dangerous and can it 
be prevented? 


The only thing about this question 
which is vaguely electronic is the word 
“audio,” but we'll answer your question 
briefly, nevertheless. 

The subject has been closely studied 
by the U.S. Strategic Air Force in 
recent years and, some time ago, they 
issued a small brochure for public dis- 
tribution. 

They explain the phenomenon in the 
following terms: 

“Sonic boom is caused by shock waves 
which build up around an aircraft flying 
at supersonic speeds... 


“The waves form a cone, extending 
back from the nose of the plane, much 
like waves created by a boat speeding 
over water. The shock waves travel to 
the ground at the speed of sound and 
follow the path of the aircraft. 


“The waves become audible when they 
slap against the surface of the earth 
just as water washing against the shore 
can be heard. This same kind of pres- 
sure wave is created by a common 
thunderclap, 

“In level flight, at supersonic speeds, 
a B-58 actually drags the edge of the 
shock waves it produces along the 
ground over its entire flight path.” 

As will be apparent from the above, 
the boom is a sonic effect and therefore 
a form of “audio” power. 


At present, the problem is confined 
to military aircraft, because these are 
the only varieties which regularly travel 
at supersonic speeds—that is, in excess 
of about 762mph at sea level. In a few 
years’ time, the problem will arise with 
civil aircraft now under development. 

There would appear to be little that 
can be done about eliminating the sonic 
boom, since it is fundamental in its 
origin. However, the severity of the 
boom decreases as the plane’s altitude 
increases, due to natural dissipation of 
the energy in the atmosphere. It may 
not even be noticeable under certain 


conditions. Thus, there is an advantage 
if flight plans can be arranged to restrict 
supersonic travel, as far as possible, to 
very high altitudes and over sparsely 
populated areas. 

The U.S. Air Force claims that sonic 
booms cannot cause basic structural 
damage or directly injure a person. 

From nuclear and other tests, they 
say that pressures of 70 or more pounds 
per square foot are necessary to damage 
ground buildings, with 150 to 300lb 
being more typical. 

Against this, the strongest sonic boom 
ever measured was 33 pounds per square 
foot, but this was registered on a moun- 
tain top a mere 300 feet from the pass- 
ing test aircraft. Under normal opera- 
tions the figure is more like 5 pounds 
per square foot. This is 10 times that 
from a normal thunder clap, but still a 
long way below the damage fringe. 

The worst a sonic boom can be 
expected to do, according to the U.S. 
Air Force, is to break windows—usually 
those with inherent glass strains—open 
loosely latched doors, dislodge ornaments 
perched precariously on shelves and per- 
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foster headset 


MODEL RF-101 


RETAIL PRICE 
£8-8-9 
plus sales tax 
£1-5-2 


RECEIVER PART: 


TYPE 
IMPEDANCE 
SENSITIVITY 
RESPONSE DEVIATION 
NOMINAL POWER 
MAXIMUM POWER 


CONDITION: 


HEADSET 


SPECIFICATIONS: 


TYPE 
CABLE 
WEIGHT 


ONE EARLISTENING | 
1.5 m (5 feet) + 50 mm (2 inch) 
260 grs (9.320Z.) 


MICROPHONE PART: 
TYPE MOVING COIL (DYNAMIC) 
OUTPUT IMPEDANCE 1.000 ohm + 15% at 1.000 ¢/s 
EFFECTIVE OUTPUT LEVEL —75 dB + 3dB at 1.000 c/s 
FREQUENCY RESPONSE 500 ¢/s—8.000 c/s + 8dB 
CONDITION: 
STANDARD MICROPHONE COMPARISON 
SOUND SOURCE DISTANCE 50 cm (19.68 inch) 
SOUND SOURCE 30. cm (12 inch) SPEAKER 
OUTPUT VOLTAGE (OPEN CIRCUIT) 
O dB==1 v/ubar 


MAGNETIC 
“8 OHM + 15% at 1.000 ¢/s 
100 dB at 1.000 c/s 
+ 5 dB at 1.000 c/s 
50 mw 
100 mw 


FREQUENCY RESPONSE MEASUREMENT AT CONSTANT 
VOLTAGE OF IMPUT I mw 


ZEPHYR 


58 HIGH STREET. 


PRODUCTS 


© dB==0.0002 xubar 


Puan, ae Bud © 


GLEN IRIS, SE 6. VICTORIA, AUSTRALIA 


AGENTS:— 


W.A. D. K. Northover & Co.—S.A. Neil Muller Pty. Ltd.—TAS. Homecrafts (Tas.) Pty. Ltd.—N.S.W. Jacoby, Mitchell & Co. 
Pty. Ltd. —OLD. T. H. Martin Pty. Ltd.—N.Z. P. H. Rothchild & Co. Ltd. New Zealand.—MALAYA Voon Radio. 
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haps aggravate plaster cracks which are 

already in existence. 

- None of these occurences are pleasant 

to contemplate, but they are a lot less 

serious than some of the situations 

which have been blamed — apparently 
unjustly — on to supersonic aircraft. 


What exactly is a 
tunne] diode and 
what is it used for? 
I do not recall your 
magazine having dis- 
cussed this somewhat 
mysterious device, 


Although it has been some time since 
we published anything regarding the 
tunnel diode, we published probably the 
first article in Australia explaining its 
operation, in November 1959. This was 
followed by a simplified and fairly com- 
prehensive article describing its opera- 
tion and uses, in February 1961, and a 
further article in September 1961 dis- 
cussing practical aspects and describing 
a power supply, a curve plotter and a 
low-power FM transmitter using a 
tunnel diode. 

For a detailed description of the device 
and its operation, readers would be 
advised to refer to these earlier articles, 
as we can hardly give a really satisfying 
answer to the question in the limited 
space available here. However, we will 
try to give a brief idea of the device for 
those who are completely unfamiliar 
with it. 

As the name implies, the tunnel diode 
is a semiconductor junction diode. It is 
usually a germanium device, although a 
few gallium-arsenide types have been 
produced. 

Under conditions of pronounced for- 
ward biasing the tunnel diode behaves 
very much like an ordinary junction 
diode — it has low resistance. However 
if the forward bias is reduced the tunnel 
diode increases in AC resistance quite 
rapidly; at a certain critical bias value 
it will continue to support direct current 
ee but becomes an open circuit for 


NEGATIVE RESISTANCE 


If the bias is reduced beyond this 
point the effective AC resistance of the 
device reduces in value again, but has 
the somewhat peculiar property of being 
negative rather than positive resistance 
—in other words, over a critical region 
of the biasing, decrease of the bias 
voltage produces an INCREASE in 
current! 

Still more reduction of the bias 
voltage causes the AC resistance of the 
diode to rise to infinity again, and finally 
it assumes a low positive resistance value 
as the bias is dropped to zero. 

__ The characteristic of the tunnel diode 
is shown in the diagram and compared 

_ with a normal junction diode. Point B 
is where the first rise to infinite AC 
resistance mentioned above occurs, point 
A is where the second rise occurs, and 
the backwards-sloping section of the 
curve between them is the negative- 
resistance region. Points A and B are 
usually called the “peak” and the 
“trough” respectively. 

At this stage we could well explain 
how it is that the tunnel diode behaves 
in this fashion, but unfortunately this 
is quite a long story (see the Feb., 
1961, article). Instead, we will content 
ourselves with a brief discussion of its 
coe 

t 
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is the negative resistance behaviour 


of the tunnel diode over part of its 
range which makes it of use in many 
circuits, because the effect of a negative 
resistance is just the opposite of that 
of a normal positive resistance. Whereas 
the normal resistance accounts for losses 
and attenuation, the negative resistance 
can cancel losses and produce ampli- 
fication or oscillation. 

If we connect a suit- 
ably biased tunnel diode 
across a normal] tuned 
circuit, We can make its 
negative resistance cancel 
the loss resistance of the 
circuit and oscillations 
witl be produced, If we 
arrange for the diode 
negative resistance only 
to partially cance] the 
losses, we can make the 
circuit amplify signals at 
the frequency concern- 


ed. 

If the diode is con- 
nected in a resistive vol- 
tage “divider,” and suit- 
ably biased, the output voltage can be 
arranged to be greater than the input— 
the circuit amplifies rather than atten- 
uates. 

Other uses for the tunnel diode make 
use not so much of its negative resist- 
ance behaviour but of the fact that 
over a certain range every forward 
current value corresponds to three 
resistance values and three possible 
working points. The negative resistance 
point is usually arranged to be unstable 
but, even so, the diode has two stable 
operating points for each current value. 

Because of this, the diode can be 


REVERSE 
VOLTAGE 


Every Switch-user wants 
ABSOLUTE RELIABILITY 


- arranged as a bistable or monostable 
flip-flop, switched between the alternative 
operating points under the influence of 
input pulses, Because it is able to switch 
extremely rapidly, it is finding consider- 
able use in computers and other data 
processing applications. 

though it is a versatile device and 
may be used to make simple amplifiers 


FORWARD 
CURRENT 


FORWARD 
VOLTAGE 


REVERSE 
CURRENT 


and oscillator up to extremely high 
frequencies, the tunnel diode has not 
as yet made very much impact in the 
domestic and amateur fields—nor, for 
that matter, in many commercial fields, 


It has been used in a commercial 
“dip” oscillator unit and various special 
VHF and UHF amplifiers, but its rela- 
tively low power and high cost have 
so far restricted its designer appeal. 
When these problems and one or two 
more technical problems concerning ease 
of application are solved, the tunnel 
diode may find much greater use in 
many fields. ws 


RELIABILITY has been carefully 
OAK, CUTLER-HAMMER, NSF ana other world-renowned designs 


built-in to this wide-range of 


More than 1,000 types available. Write for details of Rotary, push-button, 


piano-key, lever types, tool handle, 


push-push, slide, rocker, automotive, 


industrial and service approved types to:— 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 


47 YORK ST., SYDNEY. 2-0233. 


AMALGAMATEOD WIRELESS (AUSTRALASIA) LTO. MELBOURNE, 679161; HOBART, 33836; NEWTON 
McLAREN LTD. ADELAIDE, 510111; CHANOLERS LTD. BRISBANE, 310341; CARLYLE & CO. LTD. 
PERTH, 219331; ATKINS (W.A.) LTD, PERTH, 21 0101. 
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The small transistor you see here is only one of the thousands 
that are manufactured daily, but it is still an individual to us. 
The meticulous care accorded to every valve in manufacture — 
and the rigorous tests applied to each product give the user 
built-in performance and reliability. 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 
Sydney Melbourne Brisbane Adelaide 


TV QUALITY — A LOST CAUSE? 


The first part of "Forum," this month, is devoted to a letter from a 


reader connected with one of the Sydney Universities. 


Written in 


rather whimsical vein, it has to do with the subject of high fidelity 
television, both sight and sound. 


By W. N. Williams 


Bes writer begins by apologising for 
the hand-written script and the 
eneral style of the letter but explains 
iat it represents, not so much an 
rdered series of observations, as a kind 
f “stream of consciousness” record. 

What a wonderfully euphemistic 
hrase. It should prove most useful to 

whole generation of students, faced 
ith the task of writing essays, reports 
nd such like. 

For purposes of publication we have 
eemed it wise to dip here and there 
ito the “stream of consciousness” and 
hereby achieve better continuity of 
bservation and comment. Our cor- 
espondent begins: 

“When you mentioned high quality 
levision pictures some time ago, your 
ronouncements on the topic seemed to 
lose the matter finally. But the “Let's 
uy An Argument” for January seemed 
2 reonen the matter and I therefore add 
1y thoughts... 

“First, 1 would imagine that high 
uality television pictures mean that the 
ircuit would be directly coupled; that 
contrast’, ‘brightness’ and ‘hold’ con- 
‘ols would be independant; that there 
ould be a regulated EHT supply with 
zy, 2 VR tube in the power line to keep 
ertical and horizontal drives somewhat 
idependant of mains fluctuations. 

“Since your own published designs 
ave not embodied these features, I as- 
ume that you were not interested in 
igh quality pictures. 

“The deflection coils would have to 
e carefully designed and manufactur- 
d. Would any firm in Australia turn 
ut garanteed coils at a_ reasonable 
rice? 

“Having -decided that the above could 
e arranged by R, TV and H (sorry, 
‘-LECTRONICS Australia) the next job 
; to align the IFs correctly and peak 
he video coils. Here is the first snag.” 

Perhaps we should break in at this 
oint. 
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It is true that the early R, TV and 
H designs did not go to the lengths 
desired by our correspondent. Quite 
deliberately, we kept the emphasis on 
simplicity and reliability and this policy, 
we believe, paid off very well. Consder- 
ing the (then) novelty of do-it-yourself 
television and the cost and complexity 
of even a simple television receiver, we 
had remarkably few complaints or re- 
ports of failure. 

But the receiver described in the 
November and December issues, last, 
incorporated an. array of circuit re- 
finements in line with current design 
philosophy. Apparently: our correspon- 
dent has overlooked this fact. 

As regards direct coupling, Ill have 
something to say later on this subject. 

Taking up the theme of alignment, 
our correspondent points out that high 
quality audio amplifiers can be built 
without becoming involved in critical 
adjustments but, in any case, high 
quality audio test equipment and its 
application is not outside the scope of 
an enthusiast who really wants to 
pursue the matter further. But, he says: 

“When we look at television align- 
ment, even the enthusiast cannot easily 
get together the equipment to do a 
GOOD job, let alone a HIGH QUAL- 
ITY one. The ordinary serviceman is 
amazed when I tell him that I am pre- 
pared to bring ABN to best quality and, 
if necessary, sacrifice the commercial 
channels. 

“As far as he is concerned, anybody 
who even looks at Channel 2 is a bit 
quaint in his mind!” 

Our correspondent goes on to suggest 
that the average serviceman would 
regard as no less quaint a request to 
set the scanning adjustments to give 
the correct picture aspect ratio, despite 
the resulting unlighted areas on the 
screen. To a serviceman, overscan is 
so much the order of the day that it 
must be right. 


i 


And as for getting him to do an 
accurate alignment job on a high 
quality receiver... well 

But all is not lost. Our correspondent 
continues: 

“However, for the purist, EMI have 
a basic receiver (no picture tube) at 
£410 plus tax; Astor have a monitor to 
be fed from the EMI receiver at £250 
plus tax; so, for a mere £700 (plus tax, 
of course) we can have first-class pic- 
tures.” 

Or can we? Here our correspondent 
takes up a theme which sounds strange- 
ly like the old one relating to our 
present AM broadcasting (and reception) 
system; 

“But now comes the further snag. An 
engineer from one of the local stations 
says that they are not really interested 
in transmitting anything above 3.5MC. 

“A second station transmits a signal 
which seems definitely to be regulated, 
information wise, to match AC coupled 
sets; quite a curious device, you will 
agree. 

“The third station freely admif to 
the problem ‘what constitutes a black 
level’ or ‘how does one set up.a moni- 
tor?’ 

“They regard this as a most import- 
ant question but not yet solved; a pic- 
ture that looks good with one monitor 
looks horrible on another (and perhaps 
better) one, with regulated EHT. 

“What sort of a receiver do they 
transmit the picture to suit? 

“And with that group of pictures to 
choose from, what does the receiver 
do?” 


PROVOCATIVE 


Here’s a group of provocative state- 
ments if ever there was one. 

First comes the statement that a cer- 
tain local (i.e. Sydney) TV station is 
not really interested in transmitting 
anything above 3.5MC. 

I wonder whether this relates to the 
capacity of the basic equipment or 
the limitations of much available pro- 
gram material — reduction prints, cine 
recordings and remote generation tapes. 

I can well imagine an engineer ex- 
pressing himself as satisfied if he could 
maintain the equivalent video content of 
such material at a limit of 3.5MC. 

Equally, he might make a_ similar 
statement, prompted by a knowledge of 
the video characteristics of the average 
domestic TV receiver; something along 
the lines that, if they can transmit video 
components up to 3.5MC, viewers gen- 
erally will remain blissfully content. 

But when it comes to studio pro- 
grams and master tapes, I’ve seen or 
heard little to suggest a careless sacri- 
ficing of standards. On the contrary, 
I’ve sensed quite a dedication to quality 
among the engineering staff on Austra- 
lian television stations. In Sydney, at 
least, this has been sharpened by the 
efforts of the new Channe] 10. 

Still, when a correspondent makes 
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~~ A BENCH MOUNTING —— 
PANBRAKE. FOLDER 


INVALUABLE FOR—Design prototypes, model shops and hobbyists in every field, 
where light sheet metal is used. 


FOLDS— 
Angles from 175 deg. 
to 85 deg.—l8in long. 


FORMS— 
Pans (chassis) from — 
Vein x 3-8in to IBin x 
(bin. Maximum 
depth of pan—I 1-8in. 


MAKES— 
Channels from ‘fin } 
upward by {8in long. teas” 
Z sections, decorative 
trims, etc, 


CAPACITY-— 
Aluminium to 


13 
auge. Mild steel to 
| gauge. ‘Ain bed 


plate Shed Cie at etd SIZE— 20in x Ain x 4in. of 
cams—multiple — slots 
permit a range of 34 WEIGHT— 17 Ibs. PRICE 
pan sizes from 3-8in Mounts with 4—5-Iéin ONLY 15 
Le] 


to approx. [6!/in, bolts. 


We apologise if you have been kept waiting, but sales 
exceeded expectations. Ample stocks arriving this month. 


ALIGNMENT AND TRIMMING | 
TOOLS NOW In KIT PACKS] 
AT NO EXTRA COST : 


IMPORTED TOOL SETS OF 
CHASSIS HOLE CUTTERS 


PF tth 


SRB {illustrated) contains 5 screw typ 
cutters 5/8", 3/4", 7/8", |" and | 3/16" 70/- 
and a tapered reamer for 1/8" to 7/16". 

Nested in a wooden case. 


FROM LEFT TO RIGHT 

WTS. A 7" Hexagonal tool with brass inserts. Screw 
driver blade plus slotted tip for stem cores, etc. 
WT6. Core alignment tool for hexagonal bore 


5B Similar to above . 3C Sizes 5/8", 7/8" types plus screw driver blade tip for slotted 
it and | 3/16" } cores. 

but without . A WTB. Box tool for Philips trimmers, etc., and 

rgamer. In CAFTON. @ , hexagonal core alignment tool all in one. 


WT9. for miniature cores. Phosphor- 
bronze blade for through slotted fypes 
plus screw. driver tip for recessed 
slot type. 


(illustrated) 


cuT 
CLEAN HOLES 

Pn IN STEEL, COPPER, 
se al BRASS or ALUMINIUM— 


ream undersize holes from 1/8" to 7/16” 


No. 2 PACK 


WTS ene wig | INDIVIDUAL TOOLS 


FROM RADIO SUPPLY STORES EVERYWHERE 


Distributors: WATKIN WYNNE PTY. LTD., 32 Falcon Street, Crow's Nest, N.S.W. 
Phone 43-1912, 43-2107. P.O., BOX 318 CROW'S NEST, N.S.W. 
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statements like this in print, you never 
know what may come to light! 

As to the second station, which alleg- 
edly relates its monitoring to the needs 
of AC coupled receivers, I’m not at all 
sure. © 

The implication is that AC coupled 
receivers afe in such majority that a 
tation finds the alleged course of action 
justified. 

But are they a majority? In sheer 
veight of numbers, I would imagine that 
traight AC coupled receivers would be 
yutnumbered by far, these days, by 
poe with direct coupling or DC restor- 
ition. 

Any estimate must be complicated, 
lowever, by the in-between receivers -— 
hose — which are ostensibly direct 
oupled but which fall short of com- 
ete modulation dependence by reason 
of AGC action, time constants in the 
ome chain and/or EHT regulation ef- 
ec ie 


WHAT DIFFERENCE? 


One might also ask what difference 
here would be in the monitoring tech- 
ique for AC coupled receivers and how 
he picture would be degraded as seen 
mn other receivers. 

If the offence is proven, how many 
ther stations in Australia are likewise 
uilty? 

This question might be a good one 
or readers to “kick around” a bit. 

Observation number 3 js closely re- 
ated to the same general question be- 
ause black level would obviously be one 
f the things affected by deliberate mis- 
nonitoring or by uncertainty as to the 
ight thing to do. 

One of my confreres here may have 
ut his finger on something with an ob- 
ervation that one Sydney station ap- 
ears not to like dimly lit scenes in 
ims. He claims to have noticed re- 
eatedly that, when such a scene occurs, 
he brightness appears to come up 
hortly thereafter, as if someone has re- 
cted and turned a knob. 


One might speculate as to whether 
his is a human reaction or whether the 
aid station could be using an automatic 
ystem to integrate towards a constant 
verage brightness, more or less as is 
one for automatic photographic 
rinting. 

If so — and it is a big “if” — this 
‘ould not be a concession to the needs 
f AC coupled receivers, which would 
nore any such brightness level change. 
ather would it have. an effect on direct 
oupled receivers, making them behave 
ore like the AC coupled variety. 


I wonder whether this is what our 
orrespondent has noticed and, possibly, 
iisinterpreted. 

While on the general subject of bright- 
ess levels, I feel constrained to make 
general observation . . . not connected 
ith the present letter. iE; 
There seems to be an impression, in 
yme quarters, that black level and peak 
rightness level are natural, almost 
sacred,” values which need only to be 
ft alone to be right — not “mucked 
bout” with! In fact, nothing cou!d be 
irther from the truth. 

If you want an interesting exercise, try 
) work out definitions for black level 
nd peak brightness level, related to the 
rdinary visual situations. 

For black level you'll find yourself 
sbating between zero light and a level 
hich ‘is merely insufficient for the eye 
» derive visual information. But this 
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“\ 
Rete, 
13 

‘Pate 


Dear Mr. 


Williams, 

_ Your editorial on “Component Costs’ in the March issue prompted 
mie to write and buy an argument. 

I have been a regular reader of the magazine since it cost sixpence. 
I] built many projects in the magazine and, honestly, 1 must say that I 
have never saved a penny on the cost of a radio, amplifier or test 
instruments completely assembled. . 

The last thing 1 built was the audio part of the number 7 “Playmaster”. 
I had many of the resistors, capacitors, etc., but I spent nearly £20 to buy 
the rest. Now look at the magazine and see the price of a completely 
assembled amplifier . . . £29, £31, etc, 

Look at the February issue also and tell me if we radio amateurs are 
not plainly robbed when buying spare parts A half-watt resistor 8d. plus 
tax; an IF transformer 25/- — for an aluminium can and a few turns of 
wire! 

I was willing to build the “Communications 8” receiver. Here the 
cost of the coil kit is £25 plus tax, mechanical filter £20 and so on. The 
total cost of parts is more than the assembled receiver sold in Sydney for 
£724 or £924 with mechanical filter. 

What do you think about this? 

Perhaps the radio retailers are selling assembled projects at less than 
cost and losing money for the benefit of radio amateurs! I don’t know 
whether to cry or not over such generosity. 

I have a wide knowledge of overseas prices, because I have been 
in many parts of the world, though now approaching retiring age. I am 
sorry to say that radio prices are dearer in Australia than anywhere else. 
What chance have boys to learn and experiment if everything he has to 


buy costs a fertune? 


The best advice I can give them is to buy a good second hand set and 
strip it to use the parts. I have collected seven radios and, if 1 need parts, 


Pil strip one of them. 


I will continue to read the magazine because I like it but I will not 
spend more money on radio parts. Now that I have let off steam, 1 feel 


better! 


1 wish continued success for you, your staff and the magazine, 


Yours faithfully, C.C. 
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latter level is heavily subjective and de- 
pendant on other visual conditions. 

With peak brightness, you find your- 
self debating maximum possible bright- 
ness, less than maximum but verging 
on visual distress, and what the average 
person would define as “fully illuminat- 
ed” — again with heavy dependance on 
subjective and ambient factors. 

But, putting aside the difficulties of 
definition, quantitative and otherwise, we 
can ultimately expect to arrive at two 
fairly familiar propositions: 

(1) The range of light levels which 
people are likely to judge visually as 
extending from black through to peak 
brightness is much narrower than from 
zero actual light to maximum conceivable 
light intensity. 

(2) Pictorial reproduction systems are 
more restricted again in their practical 
brightness range—or range of tones— 
than the eye. 

This being so, those trained in the 
fields of photography and television seek 
to avoid situations which combine an 
extremely wide range of brightness levels 
in the one scene—even the restricted 
range to which the eye might be expected 
to respond directly, 

They variously choose subjects and/ 
or light conditions, use “fill-in” lights 
and so on, deliberately to match the 
brightness range to the tone range and 
law of the medium with which they are 
working. 

In short, the object of a photographic 
or television team is not so much to 
record native light values, as to produce 
a_ pictorial representation of a scene 
which is judged to be most acceptable 
to the ultimate viewer. 

Thus, in every film, there is a high 
subjective content starting with those 
who designed the original emulsion, pro- 
gressing through those who used it, to 


those who do the final processing. It is 
this subjectively derived result which is 
at stake. 

If the film is shown on television 
further judgment is likely to be exercised. 
Brightness, black level, tone range may 
all fall under the monitoring hand, partly 
of technical necessity, partly of personal 
preference. From the process emerges a 
new set of values to be preserved or 
sacrificed. 

All this has been said simply to 
emphasise that a great deal of judgment 
and manipulation intervenes between 
what purports to be the visual scene, au 
naturel, and the video signal which feeds 
the television transmitter. 

Even at this point, the original DC 
component may not be carried through. 
The chances are that it will pass through 
AC coupled circuits and have the DC 
reinserted artifically, late in the chain. 

By all means let us give thought to 
DC preservation, subtle forms of DC 
loss and to DC restoration techniques 
but let us equally beware the delusion 
that a lonely coupling capacitor in the 
domestic receiver is all that stands 
between our TV picture and the original 
scene, as the good Lord made it! 


BACK TO LETTER 


After all this, it calls for quite an 
effort to get back to the letter which 
I started out originally to quote. How- 
ever, get back to it we must. ; 

Having stated at much greater length 
what we merely outlined earlier, our 
correspondent seems just about to have 
convinced himself that Channels 2, 7 
and 9 in Sydney are variously guilty 
of presentation errors, which would 
negate at least some of his efforts 
toward the ultimate in high fidelity 
picture reproduction. By now, he may 
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AUSTRALIA'S LARGEST — 
Radio, Television and Hobbies } 
SPECIALISTS = 


307 ELIZABETH STREET, MELBOURNE - 60-1442 


x We have everything for the Radio Hobbyist + 


CRYSTAL SET 
BUILDERS 


COURT stints caustic Wk vaa saxty eae ee 
DHOMES ius dais Nieloiiemeua < scious 4 
Headphones: ...05. 65. 6 a 2S he 
Tuning ‘Conds, ...063\. tas) 16/6 
Terms .. 1/- 


available from | 


1 Trans. Amplifier for crystal 2 stations 
set circuit supplied, ds. Balt 
only 19/6 upwards. bailery 
powered 
MODEL TP-5S 
®@ ae sensitivity-20, ve Ohms/V DC, 
000 Ohms/V hy: Se en 
& 3K Meter, 2 Station—Miniature £4/19/6|7 Stations — 1 Master, 
@ Handy pocketable size. 2 Station—Table Type ‘6 Out Stations .. £29/12/6 
Specifications: fromy : Gets sie cris £7/17/6 Portable Transistor Megaphone, 
De sos: 14 Station — 1 Master, operates from 6V_ Battery, 
1000 Wy 701000 | «= 3. Out Stations .. £20/12/6 3 Watts output from £9/19/6 
AC wpe ks) ATEN, HE UAL akc cong 1! GATDR MRT edsen ieee BRRCGSI ne tM TRE Cte FT CRT a 


MODEL 200H 


20,000 Ohms per Volt yee: 10,000 Ohms per 
Vol 


SPECIFICATIONS 


DC Volt: 0-5, 0-25, 0-50, eed pace 0-2,500. . 

AC Volt: 0-10, 0-50, 0-100, 0-500, 0-1 

DC Current: 0-50, Miconrne res, 0-25, 0-250 Milliamperes, 
Resistance: 0-60K Ohms, 0-6 Meg Ohm 

Capacity: 0.01-0.3mfd (at AC $5 Volt), 0.0 0001-0imfd (at 

AC 250 Volt). 

Decibel: minus 20db plus 22db. 


K, 62K. 
centre scale.) 
Capacitance: 


lp 
Dimensions: '3%in- x 4i4in x 1/1/8in, 
Complete with internal battery, testing leads and prods, 


PRICE: £5/12/6 


Including Sales Tax 


nn RN NE en 


NEON TEST SCREW-DRIVERS 


Dimensions: 342”’ x 5%" x 1%”, 

Weight: 150z approx, 
Complete with internal battery, testing leads 
with prods. 


PRICE £9/-/- 


Including Sales Tax. 


110V to 380V... .. .. .. 5/6ea.| Power Transformer 
SPECIAL PURCHASE (Spare Neons. .. .. .. .. 2/6 ea. 


Prim. 230V 
LM-1 GRYSTAL MIG [9 VOLT POWER PACK for trans| 5... 218v @ 270m/a 6.3V @ 8a. 


sets, small tape recorders etc. | 
Fitted with 3.5mm plug & lapel clip |g volts at SOM IA £5.10.0 Can be used as Voltage Doubler | 


Price 17/6 rr Flat mounting. 
Wholesale price available for Crystal orice with plug Size: H-2", W-3". D-4", 
quantities. RAE SPr NTO as. eas 2. eal ee. a Price 39/6 
CS Ha) Wi apf kid OWE teat YS ee MAGNETIC EARPIECE -Plus Post. 10/. 
SPECIAL with 3.5m or 2.5m plug. 7/6. 


2 TRANSISTOR SETS a 
with Aerial, Earpiece and Batt. 307 ELIZABETH ST., MELBOURNE. 60-1442 | 


£6.19.6 |Call or write Now! Trade Supplied 
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TV REPAIRS — BLACKSMITH STYLE! 


The above heading is not intended to ridicule, in any way,.ihose worthy 
tradesmen so long associated with sinewy hands and chestnut trees. It is 
simply meant to emphasise that, when hammer blows feature in tele- 

vision servicing, it makes news—of one kind or another! 


MUST admit that there are times in 
a serviceman’s life when a set of 
aditional blacksmith’s muscles would be 
ry useful as, for example, when some 
savy chassis has to be guided into place 
hile the only spare hand, foot and chin 
e performing supplementary tasks. Or 
hen some gargantuan console has to 
> manhandled — solo. ; 
But the most demanding tool that a 
rviceman has normally to wield is a 
air of buil-nose pliers. To wield a 
immer would imply an approach to 
rvicing rather akin to Dr. Kildare get- 
ng to work on a patient equipped with 
fiped apron and a large curved knife 
- or a chopper. 
Yet, I must confess that a hammer, 
ce, centre punch were the only 
ols I used on a TV set recently, when 
was found to be suffering from a bad 
se of frequency drift in the tuner. 
nd, rather ironically, the set belonged 
the local plumber, who would have 
en much more at home using these 
ols than I was. 


The story started about six months 
©, when I was first called in to correct 
at turned out to be a case of tuner 
ift. The set was a fairly recent model 
d the tuner used one of the recently 
veloped fine tuning systems in which 
& fine tuning adjustment for each chan- 
1 is carried in a simple “memory” 
um, thus ensuring that the set is cor- 
ctly tuned ev time a channel is 
lected. Considering the number of 
ople who can’t tune a TV set this is 
¢ of the really worthwhile improve- 
ents which the industry has produced 
recent years. 


RIFT SEEMED SLIGHT 


In this case the amount of drift, while 
Ough to be noticed by the customer, 
is not really serious, at least in the 
ise that there was plenty of adjustment 
ailable on all channels to correct the 
uation. There was nothing to arouse 
y suspicions, and I simply assumed 
ay the drift was due to normal valve 


When I was called to the set recently, 
wever, it was obvious that the trouble 
as a good more serious. The owner 
mpiained that he could no longer 
seive channels 7 or 9, while channel 2, 
hough still visible, was giving a very 
or picture. 

Normally, when confronted by a drift 
serious as this, I first change the con- 
tter valve, Experience has taught me 
at it is a frequent cause of this fault 
d, what is more, if not replaced, will 
ually fail altogether within a few 
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months. In short, it is usually a good 
indication that the valve is on the way 
out. 

But it was not so in this case. A new 
valve had no effect and when I tried 
to adjust the fine tuning I found that I 
needed so much movement to even 
approach the correct setting, that I had 
run out of adjustment before the per- 
formance was anywhere near right. Fair- 
ly obviously, this was something more 
than a routine fault and needed to be 
treated accordingly. I packed the chassis 
into the truck and took it back to the 
shop. 

There I went over the routine again, 
just to make sure that I wasn’t a victim 
of circumstances, In particular I tried 
yet another converter valve, but with the 
same result. 


So it looked as though the tuner 
might have to come out and be sent 
to the manufacturers or a tuner recon- 
ditioning~.organisation. ‘While there are 
a lot of things a serviceman can do 
around a tuner, the really curly ones are 
best left to those who have the ex- 
perience and equipment to do the job 
properly. If nothing else, it is a good 
deal more economical. 

However, I decided that I would first 
contact the manufacturer. After all, it 
could be something relatively simple once 
it was pinpointed, and it would enable 
me to get the set back to the customer 
a good deal quicker if it was. 

The manufacturer’s engineer was most 
helpful, and I sensed immediately that 
he had encountered the trouble before. 

“Well, it could be a purely electrical 
problem,” he said, cautiously, “But [ 
think you will find it is a simple mech- 
anical one. In this tuner the memory 
drum is a push fit on the shaft and we 
have had a few cases where the plastic 
ear, which normally grips the shaft, 
as not been tight enough and has 
allowed the whole assembly to move 
forward, This throws the entire fine 
tuning system out of operation.” 

He suggested that I examine the 
memory drum section in greater detail 
and, if this proved to be the trouble, to 
adopt a routine which they had worked 
out, and which he gave me in some 
detail. ' 

Thus alerted, I took another look at 
the drum, Sure enough, it was obvious 
that this diagnosis was correct, judging 
by its position on the shaft. On the 
other hand, a casual check would prob- 
ably not have revealed anything suspi- 
cious. The drum was still quite tight on 
the shaft — tight enough to turn it 
when the channel selector knob was 


operated — but had simply moved for- 
ward from its correct position. 

In the light of this, it now seemed 
obvious that the movement of the drum 
along the shaft must have been a very 
gradual process. Apparently it simply 
wasn’t tight enough to prevent it moving 
forward a tiny fraction of an inch every 
time the channel selector knob was op- 
erated. 

That much established, I came back 
to the essential practical problem of 
repairs. First the tuner had to come 
out, and this was really the most elec- 
tronic part of the job. At least I had 
to use a soldering iron, and disconnect 
some leads, if this puts it in such a 
class. 

Once out, I moved over to the “heavy 
duty” bench, where I have a solid vyce. 
I sat the tuner upright in the vyce, with 
the normal front facing upwards and 
gripped by the rear end of the main 
shaft which is normally provided to 
couple to the tuning motor, where one 
is uséd. This shaft has two opposite 
flats, making it easy to grip. 


WHAT TO DO 


Then, using a hammer and a small 
block of wood as a drift, I gently tapped 
the memory drum back into place. Sig- 
nificantly, it took quite a moderate force 
to drive it back, once again confirming 
the rather insidious nature of the fault, 
whereby the drum was able to “drift” 
forward while still being apparently 
tight: There was no doubt when it had 
gone the full distance, since it came up 
against a definite barrier, in the form of 
a collar. So far, so good. 

The next step was to ensure that the 
trouble did not happen again. Still acting 
on the makers’ advice, I took a centre 
punch and proceeded to punch the face 
of the shaft at several points near the 
circumference. The idea was to expand 
the end of the shaft slightly, and thus 
retain the drum. As far as I could judge, 
it appeared to work exactly as planned. 

You’re probably thinking that all this 
sounds pretty brutal, and I must confess 
that I had some misgivings about it my- 
self. However, looking at it logically, it 
is not nearly as drastic as it sounds. All 
the work is done on the main shaft, 
which is gripped securely in the vyce. 
The rest of the tuner is simply supported 
by it and not subjected to any strain. 
However, I did take the precaution of 
removing the valves. 

From then on it was a routine job 
of fitting the tuner back in the chassis, 
and re-adjusting the fine tuning screws. 
Assuming I did a satisfactory job with 
the centre punch, that should be the last 
I would hear of it, 

Nevertheless, when delivering the set 
to the customer — and presenting my 
account — I couldn’t help reflecting on 
the irony of the situation. The customer 
would have had available and been able 
to use all the tools I used for the job; 
the soldering iron, the vyce, the hammer, 
the centre punch, All he lacked was the 
knowledge of “where to hit.” 

You've probably heard the story from 
which this expression came, but I think 
it is worth recalling. It concerned an 
engineer who charged £50 to hit a wheel 
with a hammer and cure a machine of 
a stubborn fault which had defied every- 
one else, When queried by the owner, 
and accused of overcharging, the engin- 
eer broke the account into two separate 
items. 
“For hitting wheel with hammer: £1. 
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available to you 
on new LOW | 
10% deposit — 


TEST EQUIPMENT 


DELUXE “SERVICE BENCH” WIVYM (mid-left), 


WORLD’S LARGEST-SELLING VTVM (top left) @ Measures AC volts (RMS), DC volts, resistance & 
@ Single AC/Ohms/DC probe with switch. ® 7 AC, DB. @ Separate 1.5 and 5 volt AC ecales for high 
7 DC and 7 Ohms ranges. @ Easy to read 442" accuracy, SPECIFICATIONS—Meter scales DC & 
200 ua meter, ® 1% precision resistors for high AC (RMS): 0-1.5, 5, 15, 50, 150, 500, 1500 volts full 
accuracy. SPECIFICATIONS—Meter scales: DC & scale (1.5. and 5 volt AC ranges read on separate 
AC (RMS): 0-1.5, 5, 15, 50, 150, 500, 1500 volts full scales), Ohmmeter: Scale with 10 ohm centre xl, 
scale, AC peak.to-peak: 0-4, 14, 40, 140, 400, 1400, xi0, x100, x1000, xl10K, xl00K, x1 meg, Measures 
4000. Resistance: 10 ohm centre scale xi, x10, x100, 1 ohm to 100 megohms with internal battery. Multi- 
x1000, x10K, x100K, x1 meg. Measures .1 ohm to pliers: 1% precision type, Meter: 6" 200 ua move- 
1000 megohms with internal battery. Meter: 412” ment, DC input resistance: 11 megohms (1 megohm 
200 ua movement. Multipliers: 1% precision type. in probe) on all ranges. AC imput impedance: 1 
Input resistance DC: 11 megohms (1 megohm in megohm shunted by 40 uuf (measured at input 
probe) on all ranges. Circuit: Balanced bridge (push- terminals). Circuit: Balanced bridge (push-pull) using 
pull) using twin triode, Accuracy: DC=3%, AC=5% twin triode, Accuracy; DC=3%, AC+5% of full 
of full scale, Frequency response: =1 db, 25 cps to scale. Frequency response: = 1 db 25 cps to 1 mc 
1 me (600 ohm source). Tubes: 12AU7, 6ALS. (600 ohm source). Tubes: 12AU7, 6ALS. Battery: 
Battery: 1.5 volt, size “C” flashlight cell. Power 1.5 volt size “C” flashlight cell. Power requirements: - 
requirements: 240 volt 50/60 cycle, Dimensions: 240 volts 50/60 cycle. Dimensions: 5” H x 12%" W 
7%" H x 4 11/16” W x 4%” D. x4%" D. 
KIT IM-11E, PRICE £27/16/11. KIT IM-13E, PRICE £30/13/2. 


“EXTRA-DUTY” WIDE BAND 5” OSCILLOSCOPE (ower left). @ Full 5 mc bandwidth 

for color TV servicing, @ Push, pau horizontal and vertical eeritinces. @ Heath patented 

sweep circuit—10 cps to 500 K ® Switch-selection of 2 ‘'preset’’ chee frequencies. 

@® 2 circuit boards and wiring harness for easy assembly, SPECIFI INS—(Vertical 
channel) sensitivity: 0.025 volt RMS per inch at 1 ke. Frequency response (referred to 
1 ke level): = 1 db 8 cps to 2.5 mc; + 1.5 to —Sdb, 3 cps to mc: response at 

3.58 mc, —2.2 db, Rise time: 0,08 microseconds or less, Input impedance: (AT 1 KC) 
2.7 megohms at X1:3.3 megohms at X10 and X100. (Horizontal channel) sensitivity: 0.3 

volts erin per inch at 1 kc. Frequency response: =db 1 cps to 200 kc; =3 db 1}! cps 
to 4000 k Input impedance: 4.9 megohms at 1 kc. Sweep generator: Range to 10 cps . 
to 500 ie in five steps, variable, plus any 2 switch-selected preset sweep frequencies in this 
range. Synchronising: automatic lock-in circuit using self-limiting synchronising cathode 
follower. Power requirements: 240 volts 50/60 cycles AC at 80 watts; fused. Dimensions: 

144%” H x 8%’ W x 16” D. 


KIT 10-12E:; PRICE £71/5/11. 
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TY ALIGNMENT GENERATOR (top right). @ Complete FM and 
TV coverage—3.6 to 220 mc. @ Built-in crystal and variable marker 
oscillators. @ Excellent linearity for accurate waveform presentations. 
SPECIFICATIONS—Output impedance: 50 ohms terminated at both 
ends of cable, Sweep deviation: Continuously variable from 0-4 me 
lowest max. deviation to 0-42 me highest max. deviation (depending 
on base frequency), Marker crystal: 4.5 me and multiples thereof. 
Variable: 19 mc to 60 mec on fundamentals, 57 mc to 180 me on 
harmonics, External marker terminals: Provided on panel. Attenua- 
tors: Step-switch controls sweep and marker oscillators together, plus 
variable controls for each output. Blanking: Effective blanking 
eliminates return trace; phasing control also provided. Cables: 3 
supplied, output, scope horizontal, scope vertical, Power require- 
ments: 240 volts 50/60 cycles. Dimensions: 13" W x 8%” H x 
yet A 

KIT IGS2E, PRICE £70/17/6. 


AUDIO GENERATOR (ower right), @ Switch-selected output fre- 
quencies, 10 cps to 100 ke. @ Less than .1 of 1% distortion 
between 20 and 20,000 cps. @ Output and frequency accurate to . Te 
within 5%. @ Neat, compact styling—easy to use—excellent poe oe 
resetability. SPECIFICATIONS—Frequency: 10 cps to 100 ke, switch | : : 
selected, 2 significant figures and multiplier. Output: 6 ranges 0 to 
.003, .01, .03, .1, .3, 1 volts RMS into external 600 ohms load or 
with internal load into Hi.Z, 2 ranges 0 to 3, 10 volts RMS into a 
minimum of 10,000 ohms, —60 db to =22 db in 8 steps —60 dbm 
to =2 dbm (0 dbm=1 mw in 600 ohms). Distortion: less than 
-1%, 20 to 20,000 cps. Tubes: (1) 5SAU6, (1) 6CL6, (1) 6X4. 
Power: 240 volts AC, 50/60 cycles. Dimensions: 9%” W x 642" H 
x' SD, 


KIT IG-72E, PRICE £44/8/9. 


NEWCASTLE WEST: 844 Hunter St 
60-4077; WOLLONGONG: 140 

2-5444; ADELAIDE: 204 Flinders 
233-233; BRISBANE: 13 Chester St., : 
titude Valley, 51-5121; MELBOURNE: ‘ 
Park St., South Melbourne, 69-0151; 


307 KENT STREET, SYDNEY. 29-1111. 
PERTH: Tough Instrument Co., 993 Hay St. 
21-9767; HOBART and LAUNCESTON: 


Associated Agencies Pty. Ltd. 
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“For knowing where to hit: £49. 
“Total: £50. 


There is a good moral in that story. 
everyone is éntitled to charge for “know- 
ng where to hit,” and the serviceman is 
io exception. When people accuse ser- 
‘ice men of dishonest practice, and try to 
elate his charges to the cost of the few 
ninor components which might be in- 
olved, they conveniently forget the 
knowing how” part. 

Yet a well-trained serviceman has 
ears of study and practical experience 
ehind him and, in addition to keeping 
is business solvent, is surely entitled to 
reasonable return for all this. New- 
omers to the game would be well ad- 
ised to remember this when adding up 
ll the items which contribute to the cost 
f a service call. Ignore it, and you'll 
nish up running your business for wages 
—and not very good ones at that! 


NTERMITTENT FAULT 


This month’s intermittent was a rather 
nusual case. Whereas most such faults 
rovide a few symptoms which the cus- 
ymer can pass on to the serviceman, 
nis one seemed to be singularly lacking 
1 such assistance. 

The customer was something of an 
udio enthusiast, with enough knowledge 
» build most of his own gear from 
ublished instructions, but who was at 
ymething of a loss when faced with a 
urly one. The equipment was his ver- 
on of the Playmaster 106 Tuner/ 
mplifier, built from a complete kit of 
arts supplied by one of the kit specia- 
sts. 

He had, in fact, made a very good 
b of it, providing an excellent, example 
f what can be achieved by a relatively 
experienced person working from a 
ell-prepared kit. 

His complaint concerned the tuner 
ortion which, he claimed, went com- 
letely dead on occasions for no appar- 
it, reason. Apart from the fact that the 
ouble was confined to the tuner, there 
emed. to be little more he could tell 
e. However, a -little questioning re- 
saled one other point: It had never 
iled while it was running, only when 
‘st switched on. In fact, this was a clue 
' sorts, had I but realised it, but it 
emed of little significance at the time. 
My first look at the set was in the 
istomer’s home. I was in the neigh- 
urhood and it seemed a good oppor- 
nity to investigate a particularly bad 
ries of failures which he had reported 
e previous day. You've guessed it, of 
urse. The set behaved perfectly as 
on as I walked in the door and nothing 
e could do would make it fail. 
What was more, it played without 
issing a beat for the next week or 
, and both myself and the customer 
sre beginning to wonder if it was all 
lagination, But it wasn’t, and the unit 
as soon up to its old tricks again. 
evertheless there were still occasions 
hen it would go for several days at a 
ne without trouble. 

Since there is little future in trying 

pursue this kind of fault in the cus- 
mer’s home, I finally suggested that 
bring it in to the shop and leave it 
th me as long as might be necessary. 
ere I set, it up on a remote corner 

the bench, selected the least raucus 
the local stations, and let it play 
ftly while I went on with other work, 
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Since it seemed to be a function of 
the switch-on cycle I turned it off at 
regular intervals, let it rest for a few 
minutes, then turned it on again. Over 
the period of a whole day it responded 
perfectly every time. It looked as though 
it was going to be a long session. 

Then I had a stroke of luck. About 
ten minutes before closing time I 
switched the set off, intending this to be 
the finish of testing for the day. I tidied 
up a few things, switched off the irons 
and test gear, and generally prepared 
to shut down for the night. I had even 
switched off most of the lights. 


Then, for some trivial reason, I moved 
over to the bench near the set, which 
was now in relative darkness. On an 
impulse, I decided to give it one last 
try, and flicked on the power switch. 


In the semi-darkness I was more than 
usually conscious of the valve heaters 
as they warmed up, and I suddenly 
became aware that one of those in the 
tuner—the 6BA6—was not behaving 
normally. It had started to glow along 
with the rest, then had suddenly died 
away. A moment later it came good 
again, began to pick up, then failed a 
second time. This process continued, 
but with the “off” times becoming shorter 
and the “on” times longer until event- 


Gee Wilton 


“Perhaps you'd like te take out a 
year’s service contract . . .“ 
(P. F. Reporter) 


ually it seemed to settle down to normal 
operation. By this time the set was 
playing. 

So that was it; an intermittent valve 
heater. More important, a temperature 
conscious one whereby, apparently, the 
valve was most likely to fail when it 
was cold, and least likely to when it 
was hot. This would account for the 
failures being confined to the switch-on 
cycle, possibly when the ambient tem- 
perature was below a critical level. 


Had it not been for the purely fortui- 
tious act of switching the set on in 
semi-darkness, it might have taken me 
a lot longer to track it down. I might 
even have had to wait for the onset 
of winter. 


Which all goes to show that the old 
habit of “looking in the valves to see if 
they are alight”—and which most of us 
tend to scorn—does have a place in 
the scheme of things. 

And, by the same token, so does a 
quota of luck. 

On a completely different subject, I 
have noticed recently that a number 
of customers seem to be adopting a 
strange fatalistic attitude toward radio 
receiver breakdowns; apparently based 
on the idea that a set which is more 
than about five or six years old is not 
worth fixing. 

As you _— probably 


realise, these 


remarks were promped by a particular 
case, but it is by no means unique. 
On several occasions recently I have 
found. myself convincing customers, 
apparently against their own pre-con- 
ceived ideas, that a set is worth fixing. 

This particular story involved a mantel 
radio of well-known brand, about eight 
years old which, apparently, had never 
missed a beat until now. I also gained 
the impression that it was a somewhat 
cherished possession. The cabinet, a nice 
moulded type, was as shiny and free 
from scratches as the day it was bought; 
all the knobs were intact; no one had 
poked pencils through the speaker silk— 
or cone; none of the feet was missing; 
the cord was not even tangled. 

It sat on a neat little shelf in a 
spotless kitchen, presided over by an 
obviously very house-proud housewife. 
I didn’t need to be told that it was 
her main-source of daytime entertain- 
ment. 

Yet, in spite of this background, it 
was almost apologetically that I was 
asked whether I thought the set was 
worth fixing and then, I imagine, only 
because I happened to be in the house 
to check the TV set. 

There was no suggestion that a set 
was no longer needed. On the contrary, 
the owner and his wife had seriously 
considered buying a new set, to the 
point where they had visited a number 
of appliance shops, studied what was 
available, and looked at the price tags. 

This last point was the problem. A 
set of the same general type and quality 
was not cheap, and the owner felt dis- 
inclinded, at this time amyway, to be- 
come involved in a_ hire-purchase 
arrangement. He confessed that he had 
even considered digging into the funds 
that he had set aside for his annual 
holidays—with the inevitable result that 
the latter would have to be seriously 
curtailed. 

This, then, was the reason I had been 
approached; to see whether as a last 
resort, the set might be worth fixing. 
But note that “last resort” bit. Presum- 
ably, had the owner not been tem- 
porarily financially embarrassed. he 
would simply have gone out and boucht 
a new set and tossed the old one in 
the garbage can. 

And what was wrong with the set? As 
far as the owner was concerned, it had 
simply stopped working. No smoke or 
smell, nothing intermittent, no nebulous 
distortion problems, or anything of a like 
nature. 


STRAIGHT FORWARD 


Now no one minds a good straight 
forward complete failure. They seldom 
take long to track down, are in no way 
ambiguious, and give one hundred per 
cent customer satisfaction. I advised the 
owner that although I couldn’t give him 
a firm quote on the spot, it was very un- 
likely that the job would cost more than 
a few pounds; say the cost of a valve 
plus a service fee. He seemed to think 
that this was almost too good to be true, 
but readily agreed to my taking the set 
back to the shop. 

After that the story of the set itself 
is almost an anti-climax. Checked on the 
bench it was completely dead, just as the 
owner had said. I slipped the chassis out 
of the cabinet, intending first to check 


(Continued on page 77) 
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(AUST.) PTY. LTD. 


[MAGNAVOX 


ANNOUNCE THE RELEASE OF THE NEW 


HE SIC 
TWIN CONE TWEETER 


With a frequency range of 2-16Kcs +3db. This speaker 
is approved by Electronics Australia for use in the “Play- 
master Bookshelf Unit” and when used with the 6WR Mk- 
Ill offers the optimum in performance. | 


Magnavox HFSSIC and 6WR Mk Ill Speakers are 
obtainable trom:— 


GEORGE BROWN & CO., 267 Clarence St., Sydney. A. G. HEALING LTD., 200 Goulburn St., 
Sydney. WARBURTON FRANK! INDUSTRIES (MELB.) 220 Park St., South Melbourne. GLADI- 
OLA CO., 241 Waymouth St. Adelaide. WOOLLARD. & CRABBE LTD., 174-180 Wright St., 
Adelaide. D. IRVINE & CO., 401 George St., Brisbane. DALGETY & CO., Townsville. TECH, 
PARTS PTY. LTD., 953 Hay St., Perth. 


’ 


TRANSISTORISED 
4 CHANNEL PRE-AMPLIFIER 


MICROPHONE MIXER 


MODEL G.300-V 


@ For the serious tape recordist and 
public address engineer. 


@ 4-microphone channels with independ- 
ent volume control, 


@® Master volume control after mixing. 


@ Provision for gia: in reverberation 
unit. 


TECHNICAL SPECIFICATIONS & 


The GELOSO G300-V unit is a five transistor high quality 


External channel input for  multi- 


4-channel microphone mixer using low noise AC107. tran- 
SISOS in the Microphone stages and a AC126 in the output 
Stage providing 150 millivolts to suitably feed the pickup 
inputs of tape recorders, high fidelity amplifiers and public 
address systems, Each channel provides for low impedance 
microphones (200 ohms) and the frequency response is 30 to 
15,000 ¢.p.s. + 2db. The G300-V is fully shielded, (operates 
from 110-240 volts AC or from 9-volts DC, Two units can 
be used for stereo recording or can be plugged up in tandem 
to provide 8-channels for monophonic recording. The AC 
power supply is inbuilt and a compartment. provided for 
battery supply. 


PRICE: £33/6/- (Inc. S. Tax) 


36 


microphone work (e.g. a second G300- 
V mixer connected in this channel will 
provide 8 microphone Inputs). 


® Two G300-V mixers can be used for , 


stereo recording. 


WILLIAM WILLIS & CO. PTY. LTD, 


428 Elizabeth Street, Melbourne, C.I. Vic. Phone 34-6539 : 
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A MULTI-BAND 
TRAP ANTENNA | // 
FOR AMATEURS | {ij 


The problem of providing an antenna to cover all of 
the HF amatenr bands is one which confronts most 


amateur operators at some stage 


separate co-ax fed dipole on each band is an ideal 
solution, but one which often proves impractical in 


many locations. 


HERE separate dipoles become 
impractical a single, multi-band 
antenna is the logical solution and, in 
recent years, two particular designs of 
multi-band antenna systems seem to have 
achieved popularity over all other types. 
The first of these consists of multiple 
lipoles hung one underneath the other 
and all fed from a common co-ax feed- 
line, as shown in figure 1. The dimen- 
sions given in our diagram provide half- 
wave dipoles for the 80, 40, 20 and 10- 
meter bands with 15 meters being cov- 
sred by the 40-meter dipole which acts 
as three half-waves. 

The system works reasonably well but 
has the disadvantage of being cumber- 
;ome to make and mount. The dipoles 
san be hung about 3 to 4 inches below 
cach other but small weights need to be 
attached, by an insulated cord, to the 
snds of the 40, 20 and 10 meter dipoles 
© prevent the whole arrangement from 
yecoming tangled in a high wind. 

A reduction in the overall length of 
he multiband antenna and a consider- 
able simplification in construction can 
De achieved by the use of a “trap” 
jipole as shown in figure 2. 

In this arrangement the traps are de- 
igned to resonate at 7MC, so that they 
solate the inner and outer sections of 
he antenna by virtue of the high im- 
xedance they provide at this frequency. 
[The inner section of the antenna there- 
ore becomes a half-wave dipole at 40 
neters, in fact, it will be seen that the 
ength of the inner sections is close to 
he normal length of a half-wave at 40 
neters, particularly when the capacitive 
nd-effect of the traps is taken into ac- 
ount. ' 

At 80 meters the traps will exhibit a 
ligh capacitive reactance and a low in- 
luctive reactance, so that they act as 
eries inductors between the two sec- 
ions. The effect of this is to electrically 
horten the length of the antenna at this 
requency so that, although its overall 
ength is physically shorter than a nor- 
nal half wavelength at 80 meters, it is 
ictually an electrical half wavelength 
ong. 

At frequencies higher than 7MC, the 
raps exhibit high inductive reactance 
ind low capacitive reactance so that they 
ict as capacitors between the inner and 
uter sections. The effect of this is to 
lecrease the electrical length of the an- 
enna so that at 20 meters it looks like 
hree half wavelengths, at 15 meters five 
alf wavelengths and at 10 meters seven 
lalf wavelengths. ; 

In saying the antenna looks like a 
ertain number of half wavelengths at a 
iven frequency we are, perhaps, taking 
ome liberty because in practice it will 
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or another. A 


Our multi-band trap dipole requires two of the tuned 
circuits illustrated above, one in each “‘leg’’ of the an- 
tenna. The traps resonate at 7MC. 


FEEDER 


All the important dimensions of our multi-band antennas are given in the above 
drawings. Small weights (not shown in the drawing) should be suspended from 
the inner dipoles of the multi-element unit to prevent tangling im high winds. 


not be exactly resonant at the three 
higher frequencies, some degree of com- 
promise being necessary. It will be found, 
however, that the VSWR under the worst 
conditions will not exceed approximately 
1.8 to 1, and this is quite acceptable, 

In the prototype antenna which we 
constructed to the dimensions given in 
figure 2; the VSWR on 80, 40 and 20 
meters did not exceed 1.2 to 1 while on 
10 meters we achieved a VSWR of 1.4 
to 1. The worst' condition was the lower 
end of the 15-meter band where a VSWR 
of 1.8 to 1 was recorded. 

Each of the traps in our antenna con- 
sists of a 100pF—20kV ceramic capacitor 
wired across a standard strain insulator 
and with both of these components 
placed inside 9 turns of “AIR-DUX” 
type 2006 coil former, The ends of the 
coi]. are simply looped through the end 
holes of the. strain insulator and soldered 
to the capacitor to form a parallel tuned 
circuit, 

The inner and outer antenna sections 
connect one to each end of the insulator 
with solid mechanical connections. The 
antenna wire plus the connections to the 
coil and capacitor should be soldered 
together to make a good electrical con- 
nection at each end of the trap. The 


| ro? —>|4.9uH F#— 32 eas Bete <b! et 4. 9uH fe 23" a 


CO-AX 
FEEDER 


final construction of the trap should be 
such that all ‘the mechanical strain of the 
antenna is taken by the insulator with 
the coil and capacitor simply suspended 
trom the insulator, 

The high voltage ceramic capacitors 
were chosen because they are highly 
resistant to weathering and will easily 
withstand the maximum voltages pro- 
duced by a 150 watt transmitter feeding 
the antenna. They are, however, fairly 
expensive and lower voltage types could 
be used if the antenna is to be used only 
for receiving. In this case the capacitors 
could be given a liberal coating of epoxy 
resin (“Araldite” would do fine) before 
placing them out in the weather. 

The “AIR-DUX” formers are: now 
available in this country and are quite 
reasonably priced but for those who 
wish to construct their own inductors 
the details are as follows: 9 turns of 
12SWG tinned copper or enamelled wire 
spaced 6 turns to the inch and 24 inches 
in diameter. 

Any transmitter used with this antenna 
should have a low harmonic output since 
this unit, in common with other multi- 
band types, is an excellent radiator of 
any harmonics which may coincide with 
one or another of its resonant modes. & 
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B.M.B. 2 

— 3 % 
M.B. 3 
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B.M.B. 5 
B.M.B. 6 


B.M.B. 13 


sous 15 


Sole Australian Agents: Win. J. McLellan & Ca. Be 


E CRESCENT, KINGSGROVE, N.S.W. 50 0111 (2 
@ VICTORIA: AUSTRALASIAN ENGINEERING EQUIPMENT CO. PTY. LTD., 202 Bell St., 
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B.M.B. 12. 


B.M.B.1 Acos H.G.P, 37. 

cartridge supplied in stan- 

dard and L 

Sapphire and Diamond. 
13/6 SO;/- 


8.M.B.2 Garrard G.C. 2-3 
and G.C.E. 3-4 cartridge 
3 09 in standard and 


Sapphire and Diamond. 
13/6 SO;/. 


B.M.B.3 Collaro Studio O 
and P cartridge supplied in 
standard and L.P. 


Sapphire and Diamond. 
13/6 50/- 


B.M.8.4 Acos G.P. 59 
cartridge supplied in 
standard and L.P, 


Sapphire and Diamond. 
13/6 $0/- 


B.M.B.5 BS.R.T.C4 and 
T.C.4A. cartridge a 
in standard and L. 


B.M.B.6  Acos G.P.19, 
G.P.20 Beitr 
H.G.P.39 - G.P.41 
H.G.P.45, H.G.P.$5 
cartrid, pen in stand- 
ard ani 
Sapphire and Diamand 
/ 50/ 

B.M.B.7  Acos G.P.25, 


G.P.29, G.P.40, Collaro 
G.P.29, Decca 3378 cart- 
ridge Meson in standard 
and L. 

se a and vite 
13/6 30 


B.M.B.8 9 Acos G.P.15, 
G.P.27 cartridge suppiied 
in standard and L. 
Sapphire and Diamond, 
13/6 50/- 


B.M.B.9  Collaro PX 

Transcription cartridge 

(stainless steel arm) 
plied in standard and 

the latter having perforated 


Sapphice and Diamond. 
13/6 50; - 


B.M.8.10 Collaro T.X.88 


B.M.B.1 Straight 


in standard only. 
Sapphire only, 13/6 


B.M.8,15 ene ae P. 5 
cartridge. Su 
standard and 


Sapphire only. lave 


Et 


17 


B.M.B. 20 


( arte 


B.M.B. 22 


B.M.B16 EM. Mult 
Spaietaeadan 
Sapphire only, 13/6 


B.M.B.17 Acos, G.P.61 


B.M.B.88 Plessey 2T Sono- 


tone cartridge. Dual purpose 
turnover styhas. 


Sapphire and Diamond. 

B.M.8.18 Stereo Lee! 

8T4A Dual Purpose. Similar 
points 


10 above but with offset 
and slightly Jonger arm. 
26/- 7O/ 


pry hi B.S.R. T.C.8.H. 
sl sete P, and 


Sapphice and Diemond. 
13/6 sO 
me awe ctw x0, 
tela F 
and L.P, 

Sapphire and end Dimond. 
13/6 50/ 


B.M.B.21 Decca H. Supp- 
lied in L.P. only, 


Sapphire only, 22/6 


B.4.8.22 Decca X- xs: $. 
pee in standard 


Sapphire only. 22/6 


B.M.B.25 Acos G.P.15-3 
cartridge Plessey dual 
stylus. 

Sapphire only. 26/- 


re ee 
stylus, 3 * 
and aod LP, 


Sapphire and Diamond. 
13/6 $0/- 


B.M.B.27 Telefunken cart« 

Tidge, dual stylus. 

Sapphire and Diamond. 
26/- ' 7O/- 


B.M.B.28 Goldring 200 


cartridge. 
Mandan, and L.P. 
Sapphire only. 13/6 


13/6 


Preston. 


AVAILABLE EHR OUGH ALL LEADING STORES 


B.M.B.30 Garrard G.C.8. 


cartridge, re in 
standard and L 
Sapphire and de 
13/6 $0/- 


aa 4 
. } 


B.M.B. 31 


B.M.B.31 Elac Porpetyats 
Ebner ca S.T.9, 
P.E.b, P.E.10. stylus. 


Sapphire and ran 
26/- 


fax ) 


B.M.B. 32 


poate ae Ronette Bino- 


— pie GP. say 
ori eae: 
spp in 


depohiee and Diamond. 
13/6 SO;/. 


8.M.B.34 Garrard G. cs. 
pplied in 


B.M.B.35 Garrard G.CS. 

10/1 cartridge, supplied in 

stereo only. 

Sapphire and Diamond. 
13/6 50/- 


B.M.B.37 Coliaro turn- 
under cart supplied 


50;/. 


B.M.B. 34 


B. 35_ 


B. 36 


27 ae 
y- Limited 
LINES) 
440491 @ QUEENSLAND: K. H. 


102 Gilles St., Adelaide, 23 2716 
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To ensure protection of valuable records, these playing hours should not be exceeded—SAPPHIRE-1 00 hrs.—DIAMOND-1 200 hrs. 


B.M.B. 38 


B.M.B. 39 


B.M.B. 40 


a M.B. 42 
eE— ) 


B.M.B. 43 


oF 


: B.M.B. 44 


B.M.B. 46 


B.M.B. 47 


B.M.B. 48 


B.M.B. 49 


B.M.B. 50 


B.M.B. 51 


B.M.B.38 Goldring $00 
Standard’ and LP. 


Sapphire only. 13/76 


B.M.B.39 Goldring 580 
and 600 i 


cartridge, s' ied 
in standard and aS 
Sapphire only, 22/6 


B.4.B.40 Collaro — 
cartridge, 
standard and L.P. 


B.M.B.4l — Acos 71-3, aR a @: 
71-4 cartridge Supplied 
in stereo only. 


Sapphire and Tor pe 
26/- 


fee 42 Garrard T.O.M. 
2 cartridge, dual stylus. 


Sapphire only. 13/6 


B.M.B.43 Philips A.G. 2063 
tnd A.G. 3060 Heads Stereof 


Distributed by: 


ie topic nvencad /} ‘@- 
ari : rey 
Sapphire and Diamond. 

13/6 50/- 


B.M.B. 59 


B,M.B.45 en gtpetaum 
Ebner P.E. cartridge. 


B.4.B.47 Supplied vay 
cartridge, 

once NA Sa 
Sapphire only. 13/6 


B.M.B.48 ELV. 
Point 51 Red, bul LP LP. 


Sapphire only. $07. 


Ore i 


la 


B.M.B.49 EV. Power 
Point 56 Blue. Dual L.P./ 
Standard. 


Sapphire only, $0, - 


LES) DS # 


B.M.B.50  Steig Reuter. 
Standard and Stereo/L.P. 


Sapphire and Diamond. 


13/6 50/- > * 
8.M.B.51 Te Mo 
aural. Standard and LP. M.B. 65 


Sapphire only, 13/6 


B. M. B. 64 pps Sn Digg. 


B.M.B.52 Haan Stereo. 
Stereo only. 


Zr, B. 52 Sapphire only. 13/6 


B.M.B.53 BSR. T.C.12 
H. M. and S. cartridges. 
Supplied in standard and 


LP; 
B.M.B. 53 secu eA oe: 


13/6 


B.M.B.54 Garrard E.V. 
26A cartridge. pete 
tandard and ¢ 


B.M.B.55 Decca 06968/A 

Stereo Cartridge Dual Sty- 

lus. Stereo/L.P. and 

Standard. 

Sapphire and Diamond. 
26,;.- 70/. 


6.M.8. 56 B.M.B. SMXD 
Crystal Cartridge Dual 
Stylus. Standard/LP. 
Sapphire and Diamond. 
26/- 70/ 
6.M.B. $7 - Dual Stylus 
L.P.L.P. Sapphire Only. 
26/- 


8.M.B.58 BM.B. 715S 

Dual Stereo L.P. Standard 

Sapphire and Diamond. 
26/- 70/- 


8.M.8.59 B.S.R.ST3C! 

Stereo ceramic cartridge. 

Dual stylus. Standard and 

Stereo/L.P. 

Sapphire and Diamond. 
26/- 70/7. 


B.M.8.60 Cotlel SAT Stereo 


crystal carttidge. Dual stylus 
Standard and Sterea{/L P. (Also 
fits Elac KST1I06 Sterev crystal 
cartridge SNMIOG and Elac 
$s Stereo ceramue Caft- 
ridge SNM406) 
Sapphire and Diamond 
26/- 7O/.- 


B.M.B.61 Colle SC1 Stereo 

ceramic cartrid Dual 

stylus. Standard and 
Stereo/L.P. 

Sapphire and Diamond. 
26/- 70/.- 


B.M.B.62 Dual CDS2)3 
cartridge DN2. Dual sty- 
lus. Standard/L.P. 
Sapphire and Diamond. 
26/- 7O/- 


8.M.8.63 Dual CDS320/3 
cartridge DN3. Dual sty- 
lus. tandard and 
Stereo/L P. Also fits 
CDS5$20/3 and CDS310 


B. M. B. 63 as na 


Snare toy 


B.M.B.64 Dual CDS620 
cartridge DN4. Supplied 
HA bi iat and 


B.M.8.65 Elac PEI80, 
BST400, KST100, cart- 

ridges SNM100, Dual sty- 

lus. Standard and 

Stereo/L.P. 

Sapphire and Diamond. 
26/- 70;- 


Sy 3, 


B.M.8.66 Elac KSTIOI 
Stereo cartridge SMIOI 
Stereo/L.P. only. 
Sapphire and Diamond. 
13/6 So;. 


bee 


B.M.8.67 Elac PEI82, 
BST402, KST1O2 cart- 
ridges SNM102. Dual sty- 
lus. Standard and 


Stereo/L.P. 
Sapphire and Diamond 
26/. 70/- 


8- 


ves 


B.M.B. 68 


8.M.B.68 Elac KST103 
cartridge SM103 
Stereo. L.P. only 
Sapphire and Diamond. 
13/6 50/- 


B.M.B. 69 


B.M.8.69 Elac KST104, 
PE184 cartridges. Dual 
stylus. Standard and 


Stereo/L.P 
Sapphire and Diamond. 
26/- 


7O/- 


Weg @: 
v, 


B.M.B. 70 


B.M.B.70 Goidring MX}, 
MX2L, MX2M, MX2H, 
CM50 Monaural cart- 
ridges SXIOL, SXIOM 
Stereo cartcsdges. Stan- 
dard L.P. and Stereo/L.P. 
Sapphire and Diamond. 

13/6 50/- 


BB. nh Philips 3306/3310 
Heads. Dual stylus. Stan- 
dard and Stereo/L.P. 
Sapphire and Diamond. 


13/6 SO/- 


8.64.8.72 nherb did b a} 
Stereo caririd 
Hite web aie ~— 


stytus. 

Stereo/L.P. 

Sapphire and Diamood. 
26/.- 7O/- 


Write for FREE replacement lists and copy of ‘‘Facts of Styli Life’’ and record care. 


- @ TASMANIA: W. P. MARTIN PTY. LTD., 188 Collins St., Hobart. 26994; 150 Wellington St., Launceston. 2 2844 


@ WESTERN AUST.: SIMON HOLMAN & CO., 184 Roe St., Perth. 28 1666. 
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A COMPLETE STEREO RECORDER USING 


THE PLAYMASTER 110 
TAPE AMPLIFIER UNIT 


The second power unit to be described as part of the "Playmaster 110" 
tape system, the unit described in this article combines with ‘two of the 


type 110 amplifiers and a suitable high-quali 


deck to form a complete 


stereo tape recorder system. Used with suitable microphones and loud- 

speakers it is capable of very high quality recording and reproduction, 

yet all components of the system have been designed to facilitate con- 
struction. 


By Jamieson Rowe 


| erm month, you may recall, we 
described an Adapter Power Unit 
which combined with either one or two 
of the “Playmaster 110” tape amplifiers 
of March to form either a mono or 
stereo tape adapter system—one requir- 
ing the use of an existing high-quality 
mono or stereo amplifier system for 
loudspeaker operation on _ playback. 
However, as there are applications where 
complete replay facilities are required 
in the tape unit itself, we describe this 
month a power unit which includes 
power output stages. 

This power unit has two single-ended 
output channels and is intended for use 
with two type 110 amplifiers to make 
up a complete stereo tape recorder. A 
slightly modified version will be des- 
cribed in a following article, having a 
single push-pull output channel for 
those wanting to make up a complete 
high-quality mono recorder. Both ver- 
sions will employ the same power supply, 
bias/erase oscillator and chassis. 

Before describing the new power unit 
a correction must be made regarding an 
erroneous statement made in the April 
article. It was stated that the Bogen 
erase heads used on the Brenell deck 
are low impedence types, requiring less 


60 


erase voltage than those used in such 
decks as the Collaro (English Magnavox). 
In fact, the Bogen erase heads are of 
relatively high impedence and consider- 
ably higher than the other types. It is 
the Bogen RECORD heads which are of 
relatively low impedance. — 


Because of the differing head imped- 
ances of the various decks, it is not 
possible to design an amplifier which will 
suit all decks without modification. How- 
ever, the 110 tape system has been 
arranged to suit without modification 
decks having a head complement similar 
to that of the Brenell—high impedance 
erase, low impedance record, medium 
impedance replay (where used). With 
various modifications, it may be 
used with a number of other decks and 
head complements, as discussed in the 
appendix at the end of this article, 

Let us now turn to the circuit of the 
new power unit for a brief discussion 
of its operation. The circuit may be split 
for discussion into three basic sections— 
the output amplifiers, the bias/erase ocil- 
lator and the power supply. 

The output amplifier: channels employ 
6GW8 (ECL86) triode-pentode valves, 
using one valve per channel. The valves 
are connected in a two-stage feedback 


At left is the stereo recorder power unit connected to 
a single Playmaster 110 tape amplifier. Two of these 
amplifiers are normally used with the power unit, — 
although only one was connected when this photograph — 
wos taken. The power unit has been designed to mount — 
beneath the tape deck, having a chassis of shallow — 


construction. 


amplifier circuit hav-— 
ing an output of ap- 
proximately 3 watts — 
RMS (in the voice 
coil). The input sensi-— 
tivity of the channels 
is approximately 150- 
mV for full output. — 

The response of the | 
channels is flat within 
1dB from 35 cps to 
19KC (approx), the 
-3dB down points oc- 
curing at 25cps and 25KC, Thus whether 
used for tape or gramophone reproduc- 
tion the channels will give excellent tonal 
fidelity. 

The output of the amplifier channels’ 
is at 15ohms impedance. It is taken to 
the 12-pin sockets, from which it passes 
to the 110 amplifier units and their 
“Output” jacks. This allows external 
speakers to be connected to the recorder 
system for high quality reproduction in- 
the home. Any high quality 15ohm 
speakers in suitable enclosures could be 
used with the unit in this fashion, the 
recently described “Playmaster 109 Book- 
shelf” units (December 1964) being em- 
inently suitable. 

If external speakers are not used the 
output signals return to the power unit 


SPECIFICATION 


"THE power unit described combines 
with two type 110 tape amplifiers 
and a high quality deck such as the 
Brenell Mark 5 Series 2 to form a com- 
plete stereo recorder. It contains power 
supply, erase/bias oscillator and replay 
power amplifiers. 

The power amplifiers are single-ended 
output channels using 6GW8 valves and 
have an output of approximately 3W 
(RMS) maximum. Response is_ within 
3dB from flat over the range 25cps— 
25KC, and the overall recorder response 
obtained will be close to that of the 
110 amplifiers — 40cps to 19KC at 
15ips, 40 cps to 18KC at 7.5ips, 40cps 
to 8.5KC at 3.75ips and 40cps to 4KC 
at 1.875ips (these figures refer to 3dB 
down points). 

Using the replay system of the re- 
corder for gramophone record repro- 
duction from a crystal or ceramic pick- 2 
up the response will be virtually the § 
same as for the 15ips tape speed, and @ 
full bass and treble contro! is retained. } 
For further specifications regarding the § 
110 amplifiers refer to the March article. ¢ 
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from the 110 amplifiers, and are fed ta 
the internal speakers. These would 
typically take the form of small round 
or elliptical units mounted at each end of 
a portable case, or perhaps slightly 
larger units mounted in the halves of a 
split and removable case lid. 

There is no reason why the internal 
speakers could not be larger, properly 
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SWITCH 


25K BIAS 
ADJUST 


closed units, of course, although this 
ould strictly only be possible if the 
pe recorder were to be made a “non- 
table” console unit — perhaps the 
sis of a complete home stereo system, 
nce it may be used for high-quality 
amophone reproduction. 

In such a case the unit could well in- 
rporate two enclosures identical to the 
s0kshelf units placed at opposite ends 
a longish console (the longer the 
‘tter, within reason!), or preferably use 
© Bookshelf enclosures as “internal” 
eakers separate from the deck and 
ectronics console. 

The bias/erase oscillator is identical 


th that used in the adapter power — 


it. It employs a 12AU7 valve in a 
sh-pull Hartley circuit, and delivers 
pure waveform to ensure quiet erasure 
id low recording distortion. 


The actual coil used differs from that " 


ed in the adapter power unit, as may 


» seen from the photograph. As men- © 


med in last month’s article, the -first 


il was an original Brenell unit, but — 


ese are not available in this country. 
cordingly, arrangements were made 
r equivalent coils to be manufactured 
cally, by R.C.S. Radio Pty. Ltd. 


The coil used in the new power unit — 
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Above is a complete wiring diagram of the stereo recorder power unit, to 

allow construction by enthusiasts with little previous wiring experience, Below 

is an underchassis photograph of the unit, showing the actual wiring and 

placement of parts. These have been distorted in the above diagram where 
a literal representation would have impaired clarity. 


_in fact, one of the new R.CS. units. 


_uses the same colour. code as the 
iginal Brenell coils to obviate © 


ssible confusion if the latter should 
er become available. It is electrically 
uivalent to the Brenell coil but is 
ted with additional secondary winding 
rns which make it also suitable for 
e€ with decks having high impedance 
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recording heads. Later on in the appen- 
dix we shall discuss the circuit changes 
necessary for such decks. 

For reference, the R.C.S. coil is desig- 
nated by the number 265. The connec- 
tion to the secondary winding extension 
is colour coded yellow, as may be seen 
on the circuit. 

The power supply section of the new 
unit is basically a voltage-doubler circuit 
using two 400 PIV S00mA silicon diodes 
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A reproduction of the front panel 

print of the Playmaster 110 ampli- 

fier, shown half scale. Full-sized un- 

glazed prints are available from the 

information service at a cost of 5/, 
if required, 
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(type 0A210, 1N1763, 1N2862, etc.). A 
power transformer having a 124V 
150mA (DC). secondary rating is used, 
although a 125mA type could be used 
if available. The transformer is a hori- 
zontal mounting type and has two 6.3V 
3A windings for heater supply. 

HT for the power amplifier channels 
is taken direct from the voltage doubler 


Ns ene the Playmaster 110 tape ampl 
a small number of corrections and 


briefly below, while those which involve 


the previous parts lists in accordance w 
first stages series resistor from 15K 
. To improve HF stability and reduce 


tions from the 12-pin power plug to 


of bias energy. 


rectly shown in the circuit diagram. 


should be marked 2.2K/3W, not 47: 
applies in the case of the Recorder 


output via a simple RC filter. The supply 

for the 110 amplifiers and the bias/ 

erase oscillator receives more extensive 

filtering and decoupling by means of 

an LC filter employing a 14H 60mA 

choke, a 1.5K resistor and 100uF of 
bypass capacitance. — 

This degree of decoupling is required 


.to ensure low-frequency stability, as the 


system possesses considerable gain and 
the tape replay equalisation is charac- 
terised by a substantial amount of bass 
boost. 

Mechanically, the recorder power 
supply unit is constructed on a shallow 
rectangular pan-type chassis measuring 
llin x 9in x 1tin overall. The shallow 
chassis and the use of a_ horizontal 
mounting power transformer keep the 
total height of the unit to approximately 
4hin, making it suitable for mounting 
beneath the deck mechanism. 

The chassis has been designed so that 
it may be used either for the stereo 
recorder power unit described herein or 
for the push-pull mono recorder power 
unit to be described in a later article. 
The latter will have identical power 
supply and bias/erase oscillator sections, 
the only difference being that in place 
of two. single-ended stereo output 
channels it will have a single push-pull 
channel using the same pair of 6GW8 
valves. 

The power supply section of the 
occupies almost half the chassis, 
to the bulk of its components. 
power transformer 
adjacent to which 
electrolytics and the filter choke, with 
the two dual electrolytics occupying the 
remainder of this section of the chassis. 

Of the remaining half of the chassis 
the bias oscillator section occupies 
approximately one-third, that adjacent 
the power transformer. The oscillator 
coil itself is mounted beneath the 


CORRECTIONS TO CIRCUITS, DIAGRAM 


found to be desirable in order to improve its performance. These are explained 
in the circuit diagrams reprinted on pages 64 and 65. Readers should modify 


1. HT decoupling to the initial stages should be increased by making BOTH 
bypass capacitors 40uF/350VW (one was 32uF), and by increasing the - 


. For reduced replay preamp hum pickup from motors, etc., the grid re- 
sistor of the EF86 (V4) should be reduced from 470K to 220K. 


tion resistors should be shunted with small capacitors—the 15OK with 
with 220pF, the 82K with 100pF and the 56K with 33pF. Also the connec- 


shielded twin-conductor cable (see circuit on p. 65). 
. It has been found that the RF chokes used as substitutes for the erase 
heads (record “off”) in the stereo versions are not really required. In fact 
they are BEST LEFT OUT because they inevitably radiate a certain amount 


5. The 15OK and 56K replay equalisation resistors were shown with transposed 
markings in the wiring diagram of p. 


. The bias oscillator HT series resistor in the Adapter Power Unit of April 


chassis, as is the bias setting pot. The 
shaft of the latter is available above 
the chassis, being cut short and provided 
with a slot for screwdriver adjust- 
ment. ‘ 

The remainder of the chassis is taken 
up by the amplifier channels as may © 
be seen in the photographs. The two 
medium-quality output transformers are 


j 


| 


ifier was described in the March issue 
modifications to the design have been 


circuit changes have been incorporated 


ith the changes. 
to 33K/1W. 
bias pickup the three replay equalisa- 


the “output” jack should be made in 


. 


31 of the March issue. They are cor- 


ohms/!1W. The value of 470 ohms 
Power Unit. y 


mounted obliquely to conserve space, 
being adjacent to their respective valves. 
In the push-pull mono version, a single 
centrally placed transformer will be 
used, . 

The end of the chassis remote from 
the power supply section is used for the 
interconnection sockets. At the bias 
oscillator end a small four-pin socket is” 
used as before for connection to the 
deck interlock switch, while the two 
12-pin connectors for the type 110 ampli- 
fiers are in the centre. Two polarised 
two-pin sockets are mounted at the far 
end for connection to the internal 
speakers. 


WIRING DETAILS 


The underchassis wiring is visible in 
the photograph, and should be made 
clear by the wiring diagram which we 
have prepared to aid the lesser-experi- 
enced constructor. All minor components 
are supported on either the resistor panel 
(miniature type) or on miniature tag- 
strips. It should be fairly easy to dupli- 
cate the original wiring using the photo- 
graph, circuit and wiring diagram as a 

uide, 

One or two points should perhaps be 
mentioned in connection with the wiring 
As with all audio equipment, the heater 
wiring should be carried out in twisted 


heater wiring should preferably be done 
before the rest. , 

In wiring up the shielded cables for 
signal and bias/erase connections, follov 
carefully the wiring diagram concernim 
the shield braids. Deviations from the 
connections shown may cause 
instability or bias injection 
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signal circuits, and are not 
recommended. 

When soldering small components to 
fagstrips or the resistor panel, do not 
bend their pigtail wires too close to the 
body of the component or damage may 
xccur. Also do not cut the leads too 
short (leave at least tin), or the 
somponent may be damaged during 
soldering. If possible, use a pair of 
weezers or pliers as a “heat sink” during 
he soldering operation, by using them 
© grip the wire between the component 
and the joint. ~- 

The output transformers may be 
TOvi with additional secondary 
winding taps, to suit other speaker 
mpedances. If it is desired to 
is¢ internal and external speakers of 
ther than 15 ohms _ impedance 
he wiring to the 12-pin and 2-pin 
ockets could be taken from the appro- 
wiate taps, the 15-ohm taps still being 
ised for the feedback. If transformers 
aving no 15-ohm secondary tap are 
ised (perhaps because these are already 
ossessed by the constructor), the feed- 
jack resistors at least will have to be 
Itered accordingly. 


The feedback resistor value varies with 
square of the impedance ratio, i.e., 
Or a secondary impedance of half the 
falue given (7.5-8 ohms) the resistors 
vould be one quarter the value shown 
x approximately 1.8K. For a 3.75-ohm 
econdary the value would be approxi- 
nately 820 ohms. 


-OSSIBLE TROUBLE 


However, it should be noted that 
sing other transformers may necessitate 
nore modifications than just a simple 
hange of feedback resistors—different 
‘ansformer phase characteristics may 
equire the use of a feedback phasing 
apacitor and/or alteration of loop gain 
Y modification of step circuits or feed- 
ack ratio. 


The head connections, both for two- 

ead and three-head decks, were given 

ist month. Particular note should be 

lade of the connection between the deck 

self and the amplifier chassis; if this 

| not done operation will be plagued 

ith instability and hum. : 
When the wiring is completed, the | 
lains can be connected after the 110 

mplifiers and speakers have  been/. 
lugged in. If you are greeted with a 

ud scream from one or both channels 

fter warmup, switch off and reverse the 

utput transformer primary connections, 

s the screaming would indicate that 

\¢ feedback polarity is positive rather 

an negative. 


Providing the wiring and components 
fe satisfactory, this should be the only 
ssible sourcé of trouble and, if the 
edback is correctly polarised, the 
stem should be ready for immediate 
ijustment and use. 

As with the adapter power unit, the 
cater balancing pots should be set by 
ring up the replay gain controls and 
jjusting the pots for minimum hum in 
© respective channels. Determination 
| the minimum can be done by listen- 
g to the speakers or by connecting a 
TYM or millivoltmeter across the 
eaker leads. 

Adjustment of the bias control should 
> done according to the instructions 
ven in last month’s article. Briefly, the 
ea is to increase the bias to the point 
here the signal on the tape has peaked 
id fallen to about 0.8 of its peak value. 
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THINKING ABOUT A BETTER 
TURNTABLE, THEN YOU CAN'T PASS 


THORENS 


Enjoy the advantages of an elaborate 
Problems, The new Professional type tone 


of the TD13S turntable. A precise, 


BTD-12S is specialiy adapted to gui 


MODEL TD135 


A professional turntable featuring a 
precisely machined turntable and 
@ special inbuilt levelling device 

a single control knob for the 
on-off switch and the four 
speeds, and the unique 
Thorens two-step drive 
system to 
vibration, 


ONLY £62 


eliminate 


transcription turntable without any isolation 
arm BTD-12S is mounted as an integral part 
secure and easy to use rugged instrument, the 
de cartridges of the highest tateral and vertical 


compliance safely across the record providing minimum inertia, both in the horizontal 
and vertical planes. Additional) features of tha Thorens TD135 are the use of Precision 
Bali Bearings throughout and a convenient integrated arm contro! for lowering and 


raising the Pick-up. The stylus force is realis 


a torque on the horizontal shatt, 


calibrated in grams. Length 1Sin, wid 


weight, 15.5ib. 


ed by means of a spring device exerting 
which is precisely adjustabie through a knob 
th 13 3/16in, depth 3 3/16in, height 3 9/16in, 


BEFORE YOU BUY, COMPARE THE MECHANISM OVER AND BELOW THE UNIT 
PLATE OF THORENS TURNTABLES WITH ANY OTHER UNIT. YOU WILL ACCEPT 


NOTHING LESS THAN A THORENS. 
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THORENS MODEL T0124 
The TD124 is unmatched for monophonic 
or stereophonic sound reproduction. The 
drive system utilizes an extra compliant belt 
plus idler wheel to isolate any motor 
vibration and special shielding of the turn- 
table flywheel, eliminates any induction of 
stray fields by magnetic pick-up cartridges. 
The Thorens TDI24 also features 4 speeds 
plus variable speed adjustment control 
(plus or minus 3 per cent) a !2in Hitb 
table with separate non-magnetic shell 
cover, exclusive Thorens clutch assembly 
for fast stop and start with no stylus injury. 
A special Thorens feature is a built in 
stroboscope enabling speed checks while 
the record is being played and also acts 
as a pilot light. The Thorens exceeds NAB 
specification for rumble, wow and flutter 
and is sold with one full year's warranty. 


ONLY £83 


THORENS MODEL TD224 

The world's first combined transcription 
turntable and Automatic Record Changer 
by Thorens has these many features. 

@ Speed regularity (wow and flutter con- 
tent) and rumble level (horizontal and 
vertical) exceed NAB standards for studio 
equipment, a 4-speed operation through a 
long rubber belt low speed stepped pulley 
and idler wheel drive system. @ Patented 
variable speed centro! (plus or minus 3 per 
cent) with high precision illuminated 
stroboscope. @ Precisely machined, non- 
magnetic I2in _ turntable, weight ib. 
@ Professional type BTD-125 Tone Arm with 
stylus positioning slide, balancing counter- 
weight and precision-calibrated stylus force 
adjustment. Low inertia and very low bear- 
ing friction. Low frequency resonance below 
10 CPS for high compliance cartridges. 
® Plays automatically up to 8 records 
(%4in stack). @ Intermixes records of any 
diameter between Jin and {2in. @ Records 
cleaned during play by means of a built- 
in continuous cleaning device mounted on 
the record feed in arm. @ Can be operated 
menually. 


ONLY £140 


AUDIO ENGINEERS Pty. Ltd. 


342 KENT STREET, SYDNEY. 29-6731 
44 WARREN STREET, THE VALLEY, BRISBANE. 26-754 
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12 DECK 
INTERLOG 
SWITCH 


ere 


2AU7 LINK WITH PIN 4 


15Q 
INTERNAL 


IK 3W + 325V 


VOLTAGES MEASURED WITH 
20,000.02/V¥ MULTIMETER, VTVM +300V (REC.OFF) » |, x 
OR SIMILAR HIGH IMPEDANCE] © x + 50 5 
METER, + SAME CAN Sonia 350 


Above is the circuit diagram of the Stereo Recorder Power Unit, which should 

be used in conjunction with the wiring diagram and underchassis photo- 

graph in constructing the unit. Below and on the facing page are reprinted 

circuit diagrams for the Adapter Power Unit and the Piaymaster 110 ampli- 

fier unit, incorporating the modifications mentioned on page 62. All three 
; circuits show typical circuit voltages. 


SWITCH 


UNK WITH 
PIN 4 


8 LINK WITH 
_— PIN4 


+ ® SAME CAN 


“SLD, > 
(+) iv S 
150mA 

re 


100 ste 


+ 
0 n 
NO INSULATED ith le 2xQA210, 


IN1763,etc, ELECTROSTATIC 
SHIELD 


Stereo Recorder Power Unit ¢ 


PARTS LIST 


Chassis, 1lin x 9in x Tin. 
Power transformer, 124V até 
150mA, 2 x 6.3V at 3A, flat mtg. 4 
Output transformers, med, quality, ¢ 
7000 ohms SE to 15 ohms. 
Filter choke, 14H at 60mA. | 
6GW8 valves, 1 12AU7 valve. 
Bias ose, coil (see text). ’ sot 
Silicon pwr diodes type OA210 or § 
similar, ie 
RESISTORS (} watt unless marked). 4 
2 x 150, 2 x 180/1W, 1 x 470/1W 2% 
2 x 1K, 1 x 1K/3W, 1 x 1.5K/-3 
3W, 2 x 2.7K, 2 x 6.8K, 1 x 
6.8K/1W, 2 x 10K, 4 x 22K, % 
2 x 220K, 2 x 1M, 2 x 100 ohm $ 
slider pots, 1 x 25K LIN pot. § 
CAPACITORS ol 
2x 6.8pF, 2x 150pF, 3 x .0047uF/- | 
600V, 2 x .OluF, 1 x 24uF/350VW 2 
electro, 2 x 25uF/3VW electro, 1 x 
32-32uF/350VW electro, 1 x 50. § 
SOuF/350VW electro, 2 x 50uF/-: 
10VW electro, 2 x 100uF/200VW « 
electro, one insulated, 4 
MISCELLANEOUS ; Yi 
3 x miniature 9-pin valye sockets; 
2 x 12-pin sockets, 2 x polarised 2- § 
pin spkr. sockets and plugs, 1 x min. 
4-pin socket and plug; 18-lug$ 
length of miniature resistor panel; ¢ 
3 x 10-lug, 3 x 6-lug min. tagstrips; | 
power cord and plug; nuts, bolts, 
grommets, etc. ' >: 
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From your drawings .. . price 3/- each — 5 square 
inch, larger sizes add 2d for each extra square inch. 
Set up charge £5 on first 100 only. Drilling plating 


and coding... price on application PERSONAL TRANSISTOR 
F Pei lit dl eaten De oe TL. Wraeeliok: = epiaen 
a ‘ i. New! R ( \) No. 582--Do-It-YOU RSELF Kit of Parts 
NEW ey “ oe evewe for above, 49/6. 


No. 593—Wired ready to operate. 59/6. 


LOW PRICES COMPLETE Postage 582, 593 I/. No €.0.D.s. 


IMPROVED 30 WATT 


© rr ihe = 
12v. All Transistor ON ee . PRINTED CIRCUITS 
P.A. AMPLIFIER CULES. DQIT Vest Nese tae 
No. yas Sesich a teins ebvove ;, CONSTRUCTION! pred 7" 'o Transporta 6/- 
front el and hardware, le f 
No. 398-—Complete Kit of parts, to | | [Bh VOURSELF | &3 KE secticn Framperte $257 
smallest screw. £27. No. 656—Wired : bi PEAK 547 RE Stac 3 Gan Fayaee orta 7 25/. 
ready to operate, £29/10/. Postage ia RE 568 TY Video Strip %, and Heo 25/- 
597, 598 and 656, 10/ each. \ EPpy, KITS 577 University Converta 62/IC —25/- 
Res eS LE ea ir ee ‘ 569 Audio and RF Transporta 4 25/- 
COILS & IF’S 455Kc — E “ . ss 578 Basic Converter 61/9C 25/- 
Part No. | Part No. @ First time in Australia @ Z/1’s fun, it’s guaran- | 580 Car Radio 37/6 
174 S/T IF .. 16/-| 175 S/T lf |8/- | teed to save £s @ Build any of these in one even- 2 rear ehta sire =p 
ue ye + © ee Hay is 7 ue ing @ Compactly designed, fully engineered | 59) 39 WPA. Amplifier 35/. 
248 OSC. .. .. 15/-| 249¢ aer/rod £1 | @ Comparable to the finest commercial sets 599 Mullard 3/3 Stereo, each 25/- 
252 RF... .. 16/-| 283 aer/ear 17/- | @ Beautiful cabinet, high impact plastic @ Every- foots Heche pre ee 
221 aer/coil 119 Ip valve te/_ | thing included, even the smallest screw @ Stan-| ¢og mulled we Tuner 30/. 
valve . - '7/-| 265 Tape Osc. dardisation — cabinet and parts interchangeable | 669 R and H Tape Recorder 32/- 
118 IF Mullard 18/- Coil. @ Minimum of tools required @ New simple | 670 Fronts Pele! R and H Tape 
Write for details and Price list. adjustment technique @ No technical knowledge | sates Tax included — We -can supply 
am | @ No expensive test equipment @ Everything fits. any R.H. Printed circuits. 
| UNIVERSITY 1964 RF Transporta 7. Complete kit — No. 640: £21/15/- 
j Portable car radio, identical to 640 above, plus extra switch NEW AUDIO AMPLIFIER 
and car coil, etc. No. 642: £23/-/-, 4 transistors, ‘ 


13 or 1. watt. 
Small size: cab- 
inet 3” x 2" x 
1”" plastic. Suit- 
able crystal P./ 


up, intercom., A wei pa Sete 
microphone rad- oy 


jo, etc. (9 volt) —————— 
Do it yourself kit 665, 99/ (Post 1/) 


Order by Mail Cheque, Postal Note or 
Money Order direct to R.C.S. (add post) 


BARGAINS IN STEREO © TAPE RECORDERS 
RADIOS AND RADIOGRAMS ... . 


Transistor Car Radios, Usual Price £37/16/0. Our Price 


(Write for booklet on 640 and 642.) 


nay ka CONVERTER 
; " #orey plastic cabinet 
6" x 34"' x 2" d. 


Do-it-yourself kit No. 668C, £5/19/-. 
Wired and tested, No. 668D, on app. 
Postage I/-. 

Convert your radio to receive Uni- 

versity Icctures on 1750 Ke. 


NEW BATTERY SAVER KIT 
6 of Fv. Plastic case 3/2"L x 22"W x I'2"H. Replaces 
battery in your transistor radio. Operates from the 
power. Maximum 80 milliamps. No. 657. £2/19/. Post 1/. 


£25/0/0. 
rahe Stereograms. Usual Price 69 gns. Our Price 
gns, 
Dual Wave Stereograms. Usual Price 79 gns. Our 
LINMARK 14 WATT STEREO AMPLIFIER 16 GNS Price 59 gns. : 2 


PIONEER SMB160, 18 Walt STEREO AMPLIFIER £52/10/0 pre sinriccy, Transistor. Usual Pre 91a 

Record Player Motor and Pick Up Monaural... £5/19/6 Stereal Rect cosirenn FEA an £10/19/8. 

SAME AS ABOVE IN STEREO ti i(‘CéiC:~S £6/19/6 Ene eee pe nae Really good quality. 
ngiisn, ns. educe Oo n: 

STEREO PICK UP ARMS 22... £1/19/6"' 2 “Way Intercom: System. Worih £8/10/0 * REE 


RECORD PLAYER A.C. Complete with amplifier. Re-  £4/1070. 


Eleco 1001 Kit. An educations kit from which 8 circuits 


duced from 19 GRSSo. e Sae ok £12/19/6 can be constructed £5/19/6. Reduced to £4/5/0. 
Eleco 1002 Kit similar to 1001 but 20 circuits can be 
EXTRA SPECIAL: 8 Transistor Portable or home radio built. Usually £9/19/6. Reduced to £8/17/6. 
reduced from £30/9/0 to £14/19/6 Chieftain 4 watt Amplifiers with tone control suitable for 


.A. Work and reproduction of records, etc. £12/19/6. 
Reduced to £9/10/0. 
2 Cell Torch with Batteries. Standard size. 7/6. 
5 Cell Torch with Batteries. 15/6. 
Electric Lantern with Battery. 2.000ft Beam. £1/7/6, 


Chieftain. ELECTRICS NO PARKING WORRIES 


FREE CUSTOMERS’ CAR PARK 
260 SYDNEY ROAD, COBURG, VICTORIA TELEPHONE 36-3638 
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: 

_ This completes the description of the 
stereo recorder power unit, which 

together with a pair of type 110 ampli- 
fiers, matching speakers and a deck 
similar to the Brenell Mark 5 series 2 

will give recording and reproduction of 

a very high standard. 


_ APPENDIX— 
Using the Playmaster 110 
system with other decks 


The Playmaster 110 Tape System 
while designed Bamnarty for use | 
with the "Brenell" tape deck may 
be used with other decks with 
appropriate modifications. Below 
are the changes required for the 
Collaro and Truvox decks. 


R use with the Collaro deck 

the bias/erase coil circuitry must be 
altered as shown in the diagram. As 
the Michigan erase head is of fairly 
low impedance, it must be connected 
to the lowest tap (white) on the oscillator 
coil secondary, while the high impedance 
record head is connected to the top of 
the winding (yellow) via a series of 25K 
pot which acts as the bias adjustment. 
The bias/erase ie ales should be re- 
duced to approximately 75KC by adding 
a .001uF/600V capacitor across the coil 


A 
‘ 
~ 


primary. The existing capacitors are not — 


altered. 

The changes required in the amplifier 
circuitry are as follows: To reduce bias 
injection into the replay circuitry during 
recording a .0luF capacitor should be 
shunted across the output of the replay 
preamp. This may be done at the “exter- 
nal input” jack, with the capacitor con- 
nected across the lead coming from the 
preamp. 

The monitoring switch recording 
signal tap-off should be altered to make 
the full signal available to the monitor 
by replacing the 68K/1W resistor on the 
board by a wire link, and changing the 
33K resistor to a 100K/1W (plate cir- 
cuit, V3a). 

To make the equalisation more suited 
to the Michigan heads the equalisation 
capacitors should be changed as follows: 
The recording equalisation capacitors on 
Sla positions 1, 2 and 3 respectively 
should become .02uF, .0luF and 
.0068uF — position 4 is not required; 
the replay equalisation capacitors on Sic 
positions 1, 2 and 3 respectively should 
become .068uF, .047uF and .012uF. | 

The changes in the bias/erase oscilla- 
tor circuitry required for the Truvox 
decks are shown in the diagram. As may 
be seen the required connections are 
similar to those for the Collaro, apart 
from the use of an RF choke for reduc- 
. tion of the erase voltage. Again, a further 
 001uF/600V capacitor is connected 

across the erase coil primary. 

With the Truvox deck a .02uF capaci- 
tor is required across the replay preamp 
to reduce bias injection (across the “ext. 
input” jack as before). Also the level 
meter multiplier resistor should be alter- 
ed from 10K to 2.2K (do not alter the 
68K and 33K resistors). 

The only equalisation change required 
for the Truvox is the addition of a 68K 
resistor shunting the replay equalisation 
switch and resistors. The easiest way to 
add this resistor is to connect it between 

- the rotors of Sib and Sic. eS 
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An above-chassis view of the Stereo Recorder Power Unit, showing the lay- 

out of the major components. The placement of the major components shown 

is discussed in the text. The diagram below should be studied in conjunction 

with the appendix at left, which discusses circuit modifications required for 
Collaro and Truyox tape decks. 


TO 12-PIN SOCKETS 


BLACK 


ADDED 001 600V 


ov 
™~_1_ CAPACITOR 


COLLARO DECK TRUVOX DECK 
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FOR DETAILS OF CHANGES REQUIRED IN AMPLIFIER CIRCUIT, SEE APPENDIX. 


PLAYMASTER_110 POWER UNITS 


BIAS/ERASE COIL CONNECTIONS FOR COLLARO 
AND TRUVOX DECKS 
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 Heating-up time only — 
FIVE seconds from cold 

Miniscope is small and therefore ideal 
for soldering miniature components 
as well as larger items usually re- 
quiring an iron rated up to 75 watts. 
Weighs only 13 ozs. now fitted with 
improved handle. Price 52/9 


THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 


AUSTRALIAN & OVERSEAS AGENTS: VICTORIA: 
Wm. J. McLELLAN & CO. PTY. LTD. = A.E.E. CAPACITORS PTY. LTD. 
THE CRESCENT, KINGSGROVE, N.S.W. 50-0111 202 BELL STREET, PRESTON. 44-0491 
Other sales inquiries to: W.Z.: H. W. CLARKE (N.Z.) LIMITED WEST AUSTRALIA: |. W. HOLMAN & CO. 
TASMANIA: W. P. MARTIN PTY. LTD. 42-46 Cable Street, WELLINGTON, C.3 249 James Street, PERTH 
188 Collins Street, HOBART F QUEENSLAND: K. H. DORE & SONS 
A: B. L. ANDREW & CO. LTD. NZ; H. W. CLARKE (N.Z.) LIMITED 505-507 Boundary Street, BRISBANE — 


UTH AUSTRALI 
102 Gilles Street, ADELAIDE 10 Teed Street, New Market, AUCKLAND, S.E.1 ALSO TOWNSVILLE AND ROCKHAMPTON 


4 CHAPTER 2! * Practical set construction. 


Simple regenerative circuits. Salvaging parts from old sets. 


Types of power transformer. Resistors to control HT 


voltage. Alternate valve types. 


| Sockets, pin connections and other valve data. 


Valve data books. Old type loudspeakers 
| and modern substitutes, Physical layout and critical leads. 


Points about regeneration. Adjusting the coils. Coil details. 


S a change from the broader dis- 
cussions which have characterised 
‘the last, few chapters of this course, this 
‘chapter is devoted to essentially practical 
things. It is particularly aimed at our 
younger readers who, while keen to put 
theory into practice and build something 
for themselves, are often embarrassed by 
the cost of new components, and must 
make do with what they can acquire 
from discarded radios, from an. older 
friend’s junk box, or the disposals 
market. 
We have therefore gathered together 
a selection of circuits from past issues 
which, either by design or by reason of 
the period from which they come, use 
those components most likely to be 
found on present day discarded. chassis. 
With a little ingenuity, most, of the major 
components may be used, and only a 
few shillings need be spent, mainly on 
minor components. 

With simple receivers the most popu- 
Jar circuit, arrangement is the regenera- 
tive detector (see Chapter 10) and, in 
this respect, all the circuits featured are 


“MONTY” 


oes l 


ex Or | 


APPROX. 


Re 
SEE TEXT nei 
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basically similar. This simplifies coil 
details since a single set, of data can be 
used for all the receivers. At the end of 
this article will be found coil winding 
details for coverage from the broadcast 
band through to 30MC with the receivers 
described. 

In preparing this article we are mind- 
ful of the fact that some of the power 
transformers shown deliver considerably 
less voltage than most of those used on 
full size receivers. To overcome this 
difficulty we have included details which 
will allow the receivers described to use 
the transformers salvaged from discarded 
broadcast sets. 


In many receivers the transformer 
used has only one filament winding and 
is used with 6XS5GT and 6X4 type recti- 
fiers. If your transformer has two or 
more filament windings then one can be 
used to power the filament of the recti- 
fier, independently of the other valves 
in the receiver. In this case any of the 
following valves could be used asa 
rectifier: 80, SY3GT, 5Z4G, SU4G, 
5V4G, SR4GY, SAZ4, 5T4, SDIJ4, 


25000 
2W 


es 


audio amplifier. 


Our original version of this set. 
arrangement with new components, it need not be 
followed if salvaged components are to be used. 


a 
5BC3, SAS4A, swaGT, 5X4G, SY4G. 

The first of the sets we present is 
“Monty,” an interesting little receiver 
which appeared in the July 1945 issue 
of the magazine. “Monty” used a 6J 8G 
valve which, at the time the article was 
written, was about the only triode/pen- 
tode available on the market. Today, 
there are a number of triode/pentodes 
available, many of which would probably 
work in this circuit with only minor 
changes.; 

Many of the disposals stores have 
available, at a very reasonable price, 
valves “of the “loctal” base series. The 
type numbers of these valves mostly 
begin with the figure 7 and valve socket 
to suit them can often be obtained, also 
at a very reasonable price. The type 7J7 
or 7S7 can be directly substituted for the 
6J8G in our “Monty” receiver circuit. 

In this respect it will be appreciated 
that the use of substitute valves, even 
where recommended for the circuit, 
usually presents the problem of pin 
numbers and socket connections. Since 
it is impossible for us to list all the 
possible variations on this theme, the 
reader will have to exercise a little 
initiative, and track down this informa- 
tion for himself. 


In fact, we imagine most followers of 
the course will, by now, have acquired 
some valve data books or sheets (Chap- 
ter 6). If not, then this is as good a time 
as any to start. Such information is 
normally available from local valve 
manufacturers either gratis or for a 
nominal charge. However, some of the 
more comprehensive books, both local 


While a logical 


This circuit uses a 6J8 triode-pentode yalve, with 
the pentede as the detector and the triode as an 
It is about as simple a set as can 
be envisaged, 
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TEISCO MICROPHONES 


RETAIL 
CRYSTAL FREQUENCY +S/7F 


CM-2 | 150-9000c/s | £1 0 0 
CM-20 | 100-9500¢/s | 3 O05 


~CM.30 100/9000¢/s, 2 16 O. 
“CM.-50 100/9000c/s ‘i 


LM-I 150-9000c/s 193 


RETAIL 
DYNAMIC FREQUENCY +$/T 


DMS-3 | 150- 9000¢/s £3 1 3 


DM-201 | 100-10000c/s 4 12 10 


DM-30! | 100-10000c/s| 7 4 6 


DM-303 | 100-10000c/s| 7 II 3 
DM-307 | 100-10000c/s} 7 11 3 


ZEPHYR PRODUCTS eee se Be LTD. 


58 HIGH STREET. GLEN IRIS, SE 6. VICTORIA, AUSTRALIA 


AGENTS: D. K. Northover & Co.—Neil Muller Pty. Ltd. Homecrafts (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co. Pty. Ltd.—T. H. Martin Pty. Ltd.—P H. Rothschild & Co. Ltd., New Zealand. 


~ 


NATIONAL RADIO COMPANY INC., U.S.A. 


Astronic Imports proudly announce their appointment as 
EXCLUSIVE AUSTRALIAN REPRESENTATIVES 


Sideband Transceivers: 

NCX3: 3 band, 200 W PEP input, with complete coverage of 80, 40 and 20 metre 
bands; LSB on 80 and 40, and USB on 20. 

NCXS: 5 band, complete coverage, selectable sidebands, 80-——-15 metres and 28.5—29 
Mc/s on 10 metres with provision for full coverage on 10 metres. 

NC121 and NCI90X Receivers for S.W.L. and Amateur, and the new HRO 500 

Synthesized Solid State Communications Receiver covering 5 kc—30 mc in 60 bands 

for the discerning amateur or professional user. 


ke Stocks expected during May 1965 kg 
Enquire from: 


ASTRONIC IMPORTS Electronic Indus Limited 


622-626 Nicholson St., 121 Crown Street, 81-97 Flinders St., 
North Fitzroy, Vic. East Sydney, N.S.W. Adelaide, S.A. 
Phone: 48-6431. Phone: 35-5041. Phone: 23-4022. 


66 Railway Pde., 50-54 Little Edward St., 
West Perth, W.A. Brisbane, Qld. 
Phone: 28-3111. Phone: 2-0271. 


70 | ELECTRONICS Australia, May, 1965 


= 


d imported, are a little more expen- 
sive, costing perhaps £1 or more. Con- 
sidering the information they contain, 
Jand the value to the user for many 
|years to come, they are well worth the 
|cost. Two typical volumes are the “RCA 
| Receiving Tube Manual” and “Miniwatt 
|Technical Data.” (See also page 71 Sep- 
tember 1964 issue.) 
} Finally the matter of the power trans- 
former. As shown, this circuit was de- 
jsigned for a transformer of around 150 
to 200 volts (per side) but can be used 
with a larger transformer if a suitable 
is included in the filter 
a 250V transformer, “R” 
1W. For 325V; 
112,000 ohms, 2W. For 385V; 25,000 
Johms 2W. The current drain in this case 
is so small that any transformer should 
be adequate. 


THE “MINIVOX" 
} Another very popular little receiver 
‘was the “Minivox” which we featured 
in the December 1947 issue. This 
Jreceiver uses 3 valves, including the 
rectifier, and will give quite respectable 
loudspeaker volume, particularly when 
used on the broadcast band for local 
Station reception. 
The 6V6GT power output valve in 
this circuit could be replaced with the 
loctal types 7A5, 7B5 and 7CS and the 
6SJ7GT with types 7V7, 7W7, 7L7, 
7G7 and 7C7. Modern small 7 and 9 
pin vales can of course be used and for 
this circuit we suggest a 6AU6 to re- 
place the 6SJ7GT and a 6M5 or 6AQ5 
for the 6V6GT. The 6M5 will need a 
j cathode bias resistor of about half that 
needed for the other types. 

If a 385V transformer is to be used 
a 10K-5 watt resistor should be used 
as in the previous circuit. A 325V trans- 
former would need a 7.5K-5 watt resis- 
tor, and for a 250 or 225V transformer 
it would only be necessary to change 
the value of the cathode resistor on the 
6V6GT to 470 ohms—all other values 
remaining the same. 
_ In the May 1950 issue we published 
our “S0-Three,” a small receiver which 
is, basically, no different from the 
-“Minivox” except that it used the type 
EFS50 valve. This valve is a very high 
| gain pentode and was used by the hun- 
dreds of thousands in services equipment 
‘during the last war. We understand that 
these valves are still available at about 
eight for £1, so there is good reason to 
consider this particular circuit. 


POWER OUTPUT 


Although it was never designed to 
Operate as a power output valve, the 
-EFSO gives a good account of itself in 
this position and will provide good 
“speaker volume on reasonable signal 
levels. The 20,000/3.5 ohm _ speaker 
transformer might be a little hard to 
obtain these days, but transformers hav- 
ing a lower impedance ratio could be 
_ used with some loss of volume. 


If the “50-Three” is used with a 385V 
transformer a 12K-5 watt dropping re- 
-sistor should be used. For a 325V trans- 
former use an 8K-5 watt resistor and for 

a 250V transformer use 4.7K at 3 watts. 
The circuit of this receiver, in com- 
mon with many others in the article, 
was published before “preferred values” 
of resistors and capacitors were estab- 
lished. It will, therefore, not be possible 
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“MINIVOX” 


This set uses a conventional power output valve and so is quite capable of 
operating a loudspeaker in reasonable signal strength greas. 


to purchase many of the values shown 
on the diagrams and in this case the 
nearest preferred value should be used. 

In the circuit of the “50-Three,” for 
instance, a “.05” resistor (.0SM or 50K 
—which ever way you like to look at 
it) would be replaced with a 47K resistor 
—this being the nearest, preferred value. 
Similarly, the .005uF capacitors would 
be replaced with .0047uF units, again the 
nearest preferred value. 

The next circuit we present is that 
of “Little Jim,” a small receiver with 
quite a history and a name which will 
bring a. smile of recognition to the face 
of many an “old timer.” There are, 
today, many professional radio techni- 
cians who first “cut their teeth” on the 
“Little Jim” circuit. 

This receiver was originally featured 
in the very first issue of “Radio and 
Hobbies” (April, 1939) and such was its 
popularity, that it was revised, revamped 
and refeatured in many succeeding issues. 
The version we present in this article 
appeared in the May 1953 issue and was 
the last published version. 


The receiver uses a twin triode valve 
in a regenerative detector—audio ampli- 
fier configuration and will give a good 
account of itself when used with high 


STANDARD RE!INARTZ 
ff COIL 3 EF50 


ONE SECTION 
SMALL 2-GA 


RADIO AND HOBBIES 


20-THREE 


* NORMAL AERIAL 
CONNECTIONS 
NOT USED 


impedance earphones. The major differ- 
ence between this circuit and the three 
so far shown is that it uses capacitive 
control of regeneration in lieu of the 
variable resistors used in the other 
circuits. 


If desired, disposals valves such as the 
6SN7GT and 6SL7GT could be used in 
lieu of the 12AT7. For use with a 385V 
transformer the series resistor would be 
25K at 2 watts and for transformers of 
325, 250 and 225V the resistor would 
be 18K, 10K and 8K respectively. These 
latter resistors should have a rating of 
1 watt. 


The last of the circuits we present is 
the “Basic Three” which was featured, 
originally, in our November, 1958 issue. 
This receiver was deliberately designed 
to make use of any “junk box” parts 
which might happen to be lying around 
or, alternatively, it could be put together 
from parts salvaged from an old broad- 
cast receiver. 

The rectifier valve in this circuit can 
be any one of the following: 80, SY3 
(GT), 5Z3, 5U4-G, 83V, 5V4-G and 
5R4-G. The rectifiers just listed are the 
ones most likely to be obtained from an 
old style receiver. All are intended to 
operate from a separate 5 volt winding 


LOAD 20,000 £2 APPROX. 


Id 


SPEAKER V/C 
3 TO 4 OHMS. 


Pes SMALL CHOKE 


This set will also operate a loudspeaker, although the rather unconventional 
use of the EF50 as a power valve will limit the available power. 
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HOMEY HR-4084 
All Transistor Tape 
Recorder 


Signal to noise ratio: 25DB (1000 c/s). Wow : 
and Flatter: Less than 2%. Frequency Re- 
sponse: 500-4000 c/s. Power Output 180 MW. 
Weight 2.3 Ibs. Dimensions 7%4in x Gin x 
2%2in. Operates om 2 2 1.5 voit cells. Type 
935 and 1 x 3 voit cell. Type 216. Complete 
with Crystal Microphone. Price 12 Gns. 


oe 


TRIO 9R-59 COMMUNICATIONS RECEIVER 


FREQUENCY RANGE: 546-1605 K ¢/s, AMP and ANL 6AVY6 Q’MULTIPLIER, 
16-43 M c/s, 4,814.5 M e¢/s, 16.5-30 BFO. 6AQS POWER OUTPUT. 5SY3 


M c/s. POWER RECTIFIER. 
BAND SPREAD: 3. M c/s, 7 M ec/s, 14 SPEAKER IMPEDANCE: 4 or 8 Ohms 
M ian M c/s 23 M ¢/s. (Speaker not provided). 


SENSITIVITY: 10 uV (input at 10 M DIMENSIONS: Width 15 inches x Height 

c/s), S/N Ratio equals 20 DB. 7 inches x Depth 10 inches. 

SELECTIVITY: Variable from - 93 DB to WEIGHT: 20.5ibs. 

60 DB (Q-MULT in Operation with plus or AUX CIRCUITS: Band-Spread: Q-Multip- 
Detuning). 


minus 10 KC lier; Automatic Noise Control. 
OUTPUT: 1.5 Waz. AYC-MVC, 
ae POWER: 240 AC, 50 VA. Phone Jack Plug. 
— eBES UIXen or? Poe a Ose: PRICE 
- * A A rt iain tal 
HIOKI TH-J30 Multimeter 2X6BA6 1.F. AMP: 6AY6 2ZND, DET, AF R.S.U.H, 
very us ful meter at a reasonable price. 


volts, 2000 ohms per voit. 
voits, 4000 ohms per volt. 
olts @10, 50, 250, 500, 1000. 
o-1 
oe i ge ee = CAPACITANCE-RESISTANCE TESTER MODEL LC-15 
$00.000 ohms. Inductance: | CHECKS ALL TYPES OF CONDENSERS FOR 
Capacity: 250 pf to .1 mfd.| CAPACITY, LEAKAGE, OPEN SHORTS OR 
to +22 to +36. The front | INTERMITTENT CONDITION. DIRECT READING 
¢ of black bakelite and the case| SCALES FROM 00001 TO 1000 MFD AND 
he dimensions are $ x 3% x 100-5 MEGOHMS. 
oer Ge gene us CAPACITANCE in 4 Rantes 00001. 005 MED 
Bi ta So JL ; i b in of. ~. . 
“isd THES secu Matimee, guc| RESBEAES Kiso? oa elins Me aa ght 
Hioki TH-P60 pocketsize Multimeter. Si RESISTAN ? and 10, 
only 2% x 4 x IStin im bakelite ce. Gun | MEGOHMS. Check TEAKAGS one not eee 


sitivity 2000 ohms per ¥ with choice of 25, 150, 250, 350 and 456 VOLTS 
Ranges: 0-5 ‘<a. 2k a AC volts available by selector switch. POWER FACTOR 
0-5. 50, 256, 750 DC volts : CONTROL from 650 p.c. Checks for LEAKAGE, 
-250 ma DC current. : OPEN, SHORT, OR INTERMITTENT . All 
5-100.000 ohms resistance readings taken directly off scales after sett magiceye 
Price only: £2/15/3, plus 1244 per cent sales- to maximum. Completely self-contained power supply. 
tax Total £3/2/2, plus freight. Attractively finished steel case with rounded corners 


and etched nel. Operates from 220V AC. 
El SPT Es Sarai aiear x =" aeepragven otis fs £20/-/. Plus 12% p.c. Sales Tax. 


Elec. Phone Loud Hailer with inbuilt 
lransistor amplifier. Operates on 4 
torch cells. Ideal for use on boats. 
sports grounds. ete. Supplied with 
batteries 


A real bargain at .. .. _. £6/19/6 
ee, 
SPECIAL NOTICE 
All parcels sent Registered Post unless other. 


wise stated. Postage or Freight must be 
included with order. 


CHIEFTAIN 4 WATT AMPLIFIER 


A 3-valve Amplifier which operates from 240 
Volk A.C. supply, Ample gain is available for 
using crystal Or dynamic microphone and 4 
Watts output will work from 1 to 6 speakers 
as required. 

Input Impedance—50.000 Ohms. 

Output Impedance—1IS Ohms. 

Ideal for reproduction of records for P_A. 


Operates from 240 A.C, supply. 

Will test all modern type tubes with miniature 
7-pin minature 9-pin octal and Locter Sockets. 
This Tester will check fiilament continuity. short 
circuits in any cliements and also omission. 
Overall size is 10in long, &%in wide, 3in deep. 
Metcr size 3in x 3%in_ Instruction and valve 
work. cither music of specch in small halls. | data sheets are in metaj drawers at bottom of 
factories, shops, garages, etc. Base is steel | tester. A realiy compact job, ideal for portable 
© erage in -—, hammertone with blue and use or on the bench. Nhe MEd 

white front panel and white . . lus 1 a 

Skotos: £12/19/6 Price is only £15 = Ss, 178" 


PRICE IS ONLY .. TOTAL: _ £16/17/6, plus ostage, 


547 ELIZABETH STREET, MELBOURNE — _ Phone 30-0271 
BRANCHES THROUGHOUT VICTORIA AND RIVERINA 
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on the transformer with the HT taken 
from one filament pin. 


If you should happen to have on hand 


one of the more modern miniature recti- 


fiers, such as the 6X4, 6V4, etc., they 


could be used provided the transformer 
- has a 6.3 volt winding. This can supply 
one of the above mentioned rectifiers 
as well as the other valves, the HT being 
taken, in this case, from the rectifier’s 
_ cathode pin. 


RECTIFIER SOCKET 


The rectifier socket, if salvaged from 


an old set, will most likely be of the 
wafer type and must be thoroughly 
cleaned before using. If there are any 
_ signs of breakdown or charring between 
the pins, the socket should be discarded. 
’ Cleanliness is important for the rectifier 


socket because it is subject to a con- 


siderable voltage and, together with the 
speaker socket, would be the first to 
break down if the insulation is imparied 


by charring or excessive dirt and solder- 


_ ing flux. 


If the power transformer has a 2.5 volt 
filament winding on it (and many of the 
older types have only this voltage for 
filament windings) then type 59 or 2A5 


valves could be used as power ampli- 
fiers. If the type 59 valve is used its 


third grid should be conected to the 
cathode. 

If the transformer has a 6.3 volt. wind- 
ing then types 6F6, 6K6 and 6V6 could 
be used in the putput socket. All of the 


above valves will work in the circuit as 


is and require the speaker transformer 
to have a primary impedance of 5,000 
to 7,000 ohms. 

The loudspeaker shown on the circuit 
diagram is, incidentally, of the “electro- 


_ dynamic” type, since this is the type 


most likely to be found on an old radio 


set. If the speaker you have on hand 


happens to be of the “permanent mag- 


net” type it may be used by substituting 


a filter choke and resistor, in series, in 
place of the field coil. The choke should 
be rated at at least 50mA and from 10 


- to 30H, and the resistor should be of a 


- require the addition 


value to make the total value (choke plus 
resistor) to 2,500 ohms. 


'Many of the older receivers used 


European output valves, notably the 


‘prone to parasitic 
oscillation and may 


of a 10K resistor be- 
tween their grid and 
the moving arm of 
the volume control. 
A large number of 
valve types can be 
used in the detector 
socket of the recei- 
ver. Among the bet- 
ter known types are 
the 24A, 78, 58, 
6C6, 6D6, EF39, 
6U7, 77, 6K7, 6SK7, 
687, 637, and 6SJ7. 
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BASIC THREE 


( REVISED) 


Another design for loudspeaker operation. 


As with the output valve, they must be 
of a type requiring the same filament 
voltage as is available on the transformer 
and, of course, you will have to provide 
the right type of socket and appropriate 
connections to it. 

All the circuits we have described call 
for a single section (“gang”) tuning 
capacitor, and these are sometimes avail- 
able quite cheaply from disposals and 
other sources. However, most old radio 
sets are fitted with a two gang capacitor, 
and there is no reason why these should 
not be used if they are on hand. As- 
suming that they are working correctly, 
it is simply a matter of ignoring one 
section. 

The physical form which sets of this 
kind are likely to take will vary a great 
deal, depending on the whims of the 
builder, and the size and shape of the 
chassis, dial, power transformer, ¢tc., 
which happen to be available. 

Fortunately, most of the wiring in 
such simple sets is not unduly critical. 
The exception is the tuned circuit, and 
the leads to and between the tuning 
capacitor and coil should be kept as short 
as possible. This is most important at 
the higher frequencies. 

The success of these simple sets is de- 
pendent almost entirely on the correct 
functioning and adjustment of the regen- 
erative circuit. If the set does not re- 
generate it will have poor sensitivity and 
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The rather un- 
usual] heater con- 
nections for the FOR 1953 


12AT7 are to en- 
able it to operate 
from 6.3 volts. 


types EL3NG, EL33, EL33A and : 
EL33B. These valves 
can be used provided 
the transformer has | W REACT. DETECTOR OUTPUT 
a 6.3 volt filament RC. CAP. 10K 
winding but _ the > pr 
cathode resistor P_ = 
would need to be 1. 7 
changed from _ the G 
470 ohms shown on} | om 
ye ett wp Piget igo lt 100pF 
ohms. So ese TUNI 
valves are sometimes | © a Ya Sal 2 
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This set was specifically designed to usé parts sal- 
vaged from an old receiver, and will work with a wide variety of valves. 


may appear not to be working if there 
are no strong signals around. It will 
also lack selectivity and, where there are 
strong signals present, these will swamp 
any weaker ones. 

The regeneration must also be smooth 
so that it can be accurately set for best 
results. A set should “slide” into re- 
generation, never “plop” or “jump” in. 
It should also come out of regeneration 
at the same setting of the control at 
which it went in. 

The regeneration winding on the coil 
has a great deal to do with this be- 
haviour. If connected the wrong way 
round, the set will not regenerate at all. 
If too close to the secondary winding, 
or too large, regeneration will be fierce 
and difficult to control. If too far away, 
or too small, regeneration may not occur 
over part or all of the band. 


Where a pentode detector valve is 
used, and the screen voltage is varied 
to control regeneration, there is a danger 
that the coupling between the regenera- 
tion and secondary windings may be too 
tight, making it necessary to reduce the 
screen voltage to a very low value in 
order to control the regeneration. This 
results in poor performance from the 
valve. If this is suspected, the coupling 
should be slackened until it is only just 
sufficient to ensure reliable operation 


over the band. 
i (Continued on page 75) 
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The Ultimate in 
Control Reliability! 


ATTENVATORS 
AND FADERS 
by TRIMAX 


The ‘Trimax’ Model G.45 Fader is a new design 
evolved from experience gained over twenty years 
of this type of manufacture, and features solid 
non-staining silver alloy contacts, floating rotor with. 
three contact pressure points, optimum, permanently 
maintained contact pressure, rigid four pillar.con- 
struction. 

Porous bronze main bearing, stainless steel spindle, 
high quality phenolic resin stud plates with acetal 
resin rotor bosses, diamond lapped contact surfaces, 
positive knob stop in addition to individual rotor 
stop, high stability resistors. 


LM ERICSSON EN: 


“TRIMAX” DIVISION VE 


FACTORY: cwe. wntsams ao. a cnances sr, wonrn COBURG, VICTORIA, ‘PHONE: 35-1202. ., TELEGRAPHIC ADDRESS: “TRIMAX” MELB, LM50 


Cover size: 2%,” square plus 
terminal pin projections: Dial 
diameter: 24”; Escutcheon: Oval 
24” x 3”; Overall depth behind 
panel: Single unit 2”, Double 
Unit 3%,"; Mounting: 2 x %,” 
holes 13” centre distance with 
4” dia. centre hole. 


MODEL ST-100 SPECIFICATIONS 


MAX. OUTPUT POWER: 10 Watts, 5 Watts 
per channel. 
FREQUENCY RESPONSE: 50 to 15,000 cps 
HARMONIC DISTORTION: Less than 2% at 
normal levels. 
CROSSTALK AT 1 KC: Better than 40 db. 
HUM AND NOISE: 40 db. below rated output. 
INPUT (FOR FULL OUTPUT): 
Phono CER: 0.22 V, 100,000 Ohm. 
Phono x-tal: 0.24 V, 50,000 Ohm. 
Aux.: 0.15 V, 150,000 Ohm. 
OUTPUT IMPEDANCE: 4, 8 and 16 Ohm 


(Each Channel) 
SELECT SWITCH: 
1. Phono Stereo. 2. Aux. Stereo. 
3. Phono Mono. 4, Aux. Mono. 
VOLUME CONTROL: 
Channel 1 with Power Switch 
and Channel 2. 


TONE CONTROL: 
More than 14 db. at 10,000 cps. 
More than 11 db. at 100 cps. 
VACUUM TUBE: 2-6GW8, 1-6CA4. 
POWER SUPPLY: 240 V, 50 c/s, A.C. 
STEREO ANMIP LEFT EE RR ooveratc oimensions: 11° x 62° x 410" 
NETT WEIGHT: 10 tb. 
Manufactured to give stereo amplification over a wide 
frequency range, the PEAK Stereo Amplifier uses the new 
6GW8 Audio Tubes to attain its fine performance. It has 
stereo inputs and outputs to suit most requirements. We 
can also supply any auxiliary equipment. that may be PRICE — only — £23.19.6. 


required. (Postage extra 10/-.) 
sole Australian agents 


H. ROWE & CO. PTY. LTD. 


MELBOURNE ¢ SYDNEY « BRISBANE ¢ ADELAIDE « HOBART ¢ PERTH 
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RADIO COURSE—Cont. a 
Coil Details for =m 
Small Receivers 


4 

, 

2 URING past years, hundreds of small 
3 sets have been described in techni- 
cal magazines for home construction and 
_ there has been a wide variation in the 
_ design of appropriate tuning coils. 

The accompanying data will be found 
- suitable for nearly all small regenerative 
receivers, with or without an R-F stage: 
_ Formers should be of the usual Itin 
diameter, either ribbed or plain. 
Exact coil requirements for any indi- 
_ vidual set are affected by associated com- 
_ ponents and reception conditions gener- 

ally, so that a little experimenting will 

often result in vastly improved perform- 
ance. 4 
; Thus, if a receiver proves in practice 
to be too unselective try the effect of 
reducing the number of turns on the 
primary winding and/or increasing the 
spacing between primary and secondary. 
_ This improves the selectivity at the ex- 
_ pense of the gain. Increasing the number 
of turns and/or the coupling has the 
opposite effect. 

With regard to the reaction winding: 
If the receiver fails to oscillate toward 
the low frequency end of the band, it 
may be necessary to increase the number 
of turns on the reaction winding and/or 
to move it closer to the secondary. If 
the reaction cannot be controlled prop- 
erly, it may be necessary to remove 
- turns and/or move the winding away 
_ from the secondary. If the reaction does 


The schoolboys of form 3B, Litherland Secondary School, England, 
wanted a computer of their own. So, with the aid of their maths. master, 26- 
year-old Paul Beatty, they built one. 

It is a simple machine, built in an old desk, and consists of 66 small! light 
bulbs, @ torch battery, many yards of wire, and other odds and ends. According 
to the master, programs are still being developed but so far it can multiply, 
test speeds, and do a couple of geometry calculations. 

When a London firm of computer manufacturers heard about the experi- 
ment they were so impressed they sent a group of senior men to see the device. 
pubesrweney oe London firm treated the boys to a film show on computers 
P _ and answe their many questions on the subject. The picture shows some of 
aide Pee ee ata indinn: the ‘con the boys at work with their computer while maths. master Paul Beatty looks on. 

For reasonable coverage of the broad- He is fourth from the left. 
cast band, a tuning capacitor With A sopereocrceresrersereee eee CDOOP POOL OP DOODO~DIDOL DOODLE LDL ODDIL OD DI IL OIE 


maximum capacitance of from 350 to ; ‘ \ ae 
400pF (.0004uF) is required. The use designed for use with a tuning capaci- os and the resultant effect upon the 
inductance. 


of a smaller tuning capacitor would neces- tor with a maximum capacitance in vic- 


sitate additional sets of coils, or, alter- 


natively, switching in a capacitor in par- 


allel with the tuning capacitor to cover 
the low frequency end of each band. 


Thus when using a .00025uF capa- formers, 


inity of 400pF. The overlap is sufficient 
to allow for considerable variation in 
maximum and minimum capacitance. . 

All coils are wound on itin diameter 
which is the most usual size 


citor, the high frequency portion of each for plug-in coils. For the sake of econ- 


band may be covered in the normal 
manner. To 


omy, only three popular SWG gauge 


cover the low frequency enamelled wires are specified. Wires of 


portion, switch a mica capacitor of slightly different gauge and/or with dif- 
‘0001 of .00015uF directly in parallel ferent insulation could be used, but due 
with the tuning capacitor. 
The coil details given in the table are the different space occupied by the 


BAND - BAND 


(With Trimmer) 


1620KC to 550KC 2MC to 570KC 


(Broadcast Band) 


64 to 255 metres 
4.7 to 1.18MC 


79 to 256 metres 
3.85 to 1.7MC 


26.7 to 103 metres 
11.2 t0 2.9MC 


32 to 108 metres — 
9.3 to 2.8MC 


10 to 36.6 metres 
30 to 8.2MC 


11 to 37 metres 
27 to 8MC 
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(Without Trimmer) 


(Broadcast Band) 


allowance would have to be made for 


AERIAL PRIMARY RF PRIMARY 


15T. 32 SWG Enam. 

Spaced 3/I6in from 

earthed end of sec- 
ondary. 


tiT. 32 SWG Enam. 

Spaced 'V/gin from 

earthed end of sec- 
ondary. 


5T. 32 SWS Enam. 

Spaced I/\bin from 

earthed end of sec- 
ondary. 


IT. 32 SWG Enam. 

Interwound from 

earthed end of sec- 
ondary. 


Increase to 25 turns 


Increase to 15 turns 


Increase to 8 turns 


—$——— 


Increase to 3 turns 


It is helpful to refer to wire tables, 
as given in the “Radiotron Designer's 
Handbook” and similar texts, Thus, 32 
SWG gauge enamel -will be found to 
occupy similar winding space to 29 or 
30 B & S gauge enamel, or to 32 B&S 
gauge DSC, and so on. Wire requiring 
greater winding space may make the 
broadcast coil too long to fit on to the 
former. 

The broadcast reaction winding must 
use fine wire to allow the required num- 


SECONDARY REACTION 


40 - 607. 40 SWG 

Enam. Spaced J/gin. 

100T. 32 SWG Enam. | from grid end of sec- 
Close wound ondary. 


20 - 35T. 32 SWG 

Enam. Spaced gin. 

38T. 25 SWG Enam. | from grid end of sec- 
Close wound | ondary. 


9 - I5T. 32 SWS 

Enam. Spaced !/gin. 

from grid end of sec- 
ondary. 


4 - 67. 32 SWG 

Enam. Spaced //gin. 

from grid end of sec- 
ondary. 


137. 25 SWG Enam. 
Spaced to occupy 
Vain. 


AT. 25 SWG Enam. 
Spaced to occupy 
Vain. 
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Australia's National 


Wireless Organisation 


Semi-Professional 


Tape Recorder | 


2TRAGK AND TRACK 
STEREO AND MONAURAL | 


The Revox G36 is a two-speed, three- 
motor, semi-professional high-quality tape 
recorder which will reproduce two- and 
four-track stereo as well as two- and four- 
track monaural. 

The capstan is driven by a hysteresis- 
synchronous type motor with pole- 
Switching to provide the two speeds. 
Spool sizes from three. inch to 104 inches 
can be used. The recorder incorpotates 
an end of tape cut-off and rewinds 2,400 
feet of tape in less than 80 seconds. 

It features separate recording, play-back 
and erase heads. Remote control and 
pre-selected operating modes by push- 
buttons, or foot pedals, and all forms of 
Duoplay or Multiplay without accessories 
or_ bridging cables are possible. 

There are three inputs per channel and 
each channel has a record level control 
by an individual VU-meter which is illu- 
minated, Cathode follower outputs on each 
channel provide for amplifier, headphones 
Or pulse coder for automatic slide pro- 
jection. A built-in 6-watt monitor amplifier 
can be switched to each channel or used 
for feeding into a high-quality speaker 
system, 

SPECIFICATIONS 

These specifications apply to two-track as well 
as four-track recorders. Accessories are available 
upon request. 

Tape Speeds: 

73, 32 ips 

Speed Accuracy: 

0.3% from nominal 


tet 6) a, mh ae si ., & 20 r x 
SGI isla raat eee marr asi 


Wow and 
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Flutter: egy: a 
= 0.1% peak reading weighted (DN45507) 


. Frequency Response: 


40 — 18000 cps at 7% ips 
40 — 12000 cps at 32 ips 
(+- 2, —3 db) 
Equalisation: 
In accordance with IEC standards and 
DIN 45513 
70 s/3180 us at 74 ips 
140 us/3180 us at 32 ips 
Inputs per channel: | 
1. Microphone 3mV at 0.5 Mohm, Max 600mV 
2. Radio 50mV at 1 Mohm, Max 10V 
3. Aux. 3-50mV at 47 kohm 


Line Voitages: 
110, 125, 145, 220 and. 240 Volts, 50 cycle 


Power Consumption: 
120 Watt 


Weight: 
Approx. 45 Ibs. ite 
Case Dimensions: 
19 in. x 134 in. x 12 in. 


Harmonic Distortion: 
(Overall 3% at peak recording level) 


Signal-to-noise-ratio unweighted: 
2 track recorder: 55 db j 
4 track recorder: 52 db at peak record level 
with 3% harmonic distortion 


Dynamic range (Overall): 
2 track recorder: 55 db at 73 ips ey 
, 53 db at 32 ips Artmigh 
4 track recorder: 52 db at 74 ips 
50 db at 33 ips 
at peak record level (3% distortion) 


Cross-talk: 

Mono 55 db, Stereo 40 db 
Oscillator bias Frequency: 

70 kce/s, push-pull oscillator 


For further porticulars please contact Engineering Products Division : 


HOBART LAUNCESTON WELLINGTON, N.Z. ADELAIDE: Newton McLaren Ltd. 
3 3836 2 1804 43 191 51 0111 “ 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED _ 
47 YORK STREET, SYDNEY — 20233 | . 


MELBOURNE BRISBANE PERTH 
67 9161 4 1631 28 3426 


’ 
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ber of turns in the small space at the 
grid end of the secondary. 

| Wire gauges for the other bands are 
ess critical, since winding space is not 
4 problem. However, the specification 
should be followed as closely as possible. 
Unless otherwise stated ali coils are 
normally wound in the same direction. 
The normal connections are as follows: 
Top of reaction winding to the “earthy” 
Side of the circuit, bottom toward the 
plate or screen. Top of the secondary 
winding toward the grid, bottom to 
h; top of the primary winding to 


AERIAL: 
EARTH 


‘The general style of winding for the 
x low frequency close wound coils. 


‘the aerial or to plate, as the case may 
_ be, bottom to earth or to B plus, 
_ For simple receivers having no RF 
‘stage the coil will consist of am aerial 
primary winding, secondary winding, and 
‘reaction winding. The arrangement of 
‘the windings on the former is shown 
jin the accompanying diagrams, the one 
‘on the right applying to most of. the 
lower frequency band coils and that on 
‘the left showing the general style for 
the higher frequency bands where space 
euding and interwound winding is used. 
In the case of a set using an R.F. 
stage there will be some re-arrangement 
‘of the various windings. The aerial coil 
will now consist of two windings only, 
one wound to the “aerial primary” 
F eee and the other to the “secon- 
ary” details. The RF coil will have 
‘three windings, wound according to the 
“RF primary,” “secondary,” and “reac- 
tion” data: 
' In order to ensure perfect tracking 
between the two stages each coil should 
have exactly the same inductance and 
‘any stray capacitance in either circuit 
will need to be balanced out by means 


“SERVICEMAN Continued 


the HT. However, I didn't get that far. 
As I turned it over a pair of charred 1W 
composition-type resistors caught my 
eye. Sitting side by side and connected 
im parallel, they formed part of the HT 
filter network supplying all sections of 
‘the set except the plate of output valve. 
A quick check confirmed my suspic- 
ions, They were both open circuit and 
there was no HT in that part of the 
circuit. Just why they failed is hard to 
say, except that the set designer might 
have been pushing his ratings a little in 
such a confined space, Assuming this 
was so, then the failure of one resistor 
would leave the second one to do an even 
harder job than before, thus hastening 
_ its demise. 
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of trimmer capacitors: Failure to match 
the two. coils will cause poor tracking 
— and poor performance — at the low 
frequency end of the band and _ render 
it difficult or impossible to peak the 
trimmers at the high frequency end. |. 
Stray capacitance, if not corrected by 
means of trimmers, will cause poor track- 
ing at the high frequency end of the 
band. 

The presence of the trimmers across 
the coils will restrict the tuning range 
slightly and alter the. coverage, so we 
have shown the coverage to be expected 
both with and without trimmers. 
Naturally there is no point in using 
trimmers where only a single stage is 
employed. ; 

The coil former shown in the diagram 
is fitted with six pins which are designed 
to suit a standard six pin valve socket. 
This allows the required band to be 
selected by simply plugging in the ap- 
propriate coils, It is not particularly im- 
portant what arrangement of pins is 
used for the various connections, pro- 
viding they are the same for all the 
coils and the sockets are wired to cor- 
respond. 

Where it is desired to provide one 
band only, such as the broadcast band, 
there is no need to use the plug-in 
type of formers and less expensive types, 
intended to be permanently mounted, 
may be used. 

For reception much above 30Mc 


WITH 
RECORDER 


and ~ 
recording made easy with 


@ MULTISCRIPT 1 
with 27 RANGES 


Electrical measuring 


© MULTISCRIPT 3 
with 22 RANGES 


WATSON VICTOR UTD 


9-13 BLIGH STREET, SYDNEY 
Phone: 28 2851 
All Capital Cities in Australia and New Zealand 
1 REACTION 
CAPACITOR 


WVIIR 


ACTION 
\ 


GRID 
% (CAPACITOR 


TAPE to DI 


SIZE R.P.M. MAX, aa ie 

Jin 45 10 min. 
gre Jin 331/3 12 min. 2 00 
inter- 10in 30 min. 2 160 


wound) 


We also process direct, playback & 
master disc. Reduced prices for bulk. 
NOTE special attention given to non- 
profit musical societies, clubs, players & 
schools. 


SONIC LABORATORIES AUST. 
Box 77 ROCKDALE, N.S.W. 
Now under the management of 


DISC-RECORD STUDIOS 


TRADE ENQUIRIES ARE WELCOME 


as we would like to open more agencies 
in all city, suburban and country centres 
throughout Australia. Also available to 
Trade for resale is Sonocolor Recording 
Tape, plus full range of equipment. 
CONTACT: Mr W. Morton, Manager, 
BOX 77, ROCKDALE, N.S.W. 


LEAVE YOUR TAPE NOW AT! 


ALDERSONS CAMERA STORES 
Rockdale, N.S.W. Cnr. King St. and Prince's 
Highway. 59-2589. 
Caringbah, N.S.W. Shop — Six, 
Building, Kingsway. 524-9023. 
DOUGLASS BAGLIN PTY. LTD. 
St. Leonards, N.S.W. 100 Pacific Highway 
43-6311. 
AGENCIES IN OTHER STATES WILL BE 
OPENING SOON. 


The general style of winding for high 
frequency coils, showing spaced wind- 
ing and interwound primary. 


simple receivers are not very efficient 
and a somewhat different approach is 
required. The coil data also becomes } 
more critical and dependent on the cir- 
cuit wiring and layout. a 


‘The cure was simple. enough. 
A new resistor—a wire wound SW type 
this time—put the set back on the air 
in fine style. After a check to make sure 
that there was no excessive current drain 
that might have caused the previous 
failure, the set was ready to go back into 
its cabinet. Total cost: A few shillings 
worth of resistor and a minimum service 
charge, since the whole job had taken 
me only a few minutes, 

Needless to say, the owner was de- 
lighted. And with good reason, for he 
now had a perfectly good set for about 
one tenth the expenditure he had con- 
templated. 

~ But I’m ‘still somewhat staggered by 
the incident, and I find it hard to under- 
stand the customer’s strange. reasoning. 

Still, that’s people for you. 


Newton 


s. 
coma 


Oo ot. Lee 
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EVENINGS and WEEKENDS: “KALUA,” Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 
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136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN—51-7008 


T.R. 1934-35 | NEW POWER | NEW HEADPHONES COMMUNICATIONS 
21i-valve 10-channel V.H.F.  Tran-| 5. Obm side re £1 2 6 
celvers, 100155. merece atvall het TRANSFORMERS 2000 Ohm |) || 1.208 
ation. New condition, With circuit./1960 Sin CRO .... .. .. § 17 6/4000 Ohm .... .. . 150 | 
328 x 325 150MA 1, abn 14 ES, OL Crystal ig. sion oases) oa 215 0 
BVS/UT/G. fs 205 Sam ed oo 7 sisawe Zur es 0 ao a coe 
i a ere Se Specerepneeeeareberted an tereo, Cry: OM eS 
240V-110V_ 1.3KVA_ Auto 1010 @ I 217 6 Current N Recei 
AC. bi MOTORS 150 x 180V 30 MA... 17 ¢ American Lightweight : 12 61 6 Band 40 KG te 32 Mer. 
32V and 110V 225 x 22sv 40 MA 1 10 Q Australian DER 75, 3s. 12 6 ; Variable Selectivity. 2 RE 
oubler ynam Earpieces, pr. tages sft ate Band 
High 5 sors diiylie he aera 130V Doubler 400 MA 317 6 Post., ee pr. Spread. "Naw condition. Air-tested. 
145V Doubler 450 MA 417 6 Realigned 240V A.C. operation, 
£1/17/6 1SOV Doubler 500 MA 5.7.6 £65/-/- 
Post. N.S.W. 7/6, Interstate 12/6. |228V Doubler 600 MA ; 3 2} 100 NEW ASSORTED 
Wetncsoe: TS _ {310 x 310 176 MA .. 2.36 RESISTORS ART RECEIVERS 
AVO inverter iT ranaformeed visas LRGs vi 12 Watt Air-tested, realigned. Perfect order. 
TUBE TESTERS 12V 240 60 Watt .. .. 318 0{04 Values. ohm. to 10 megs. £57/10/-. 
Mutual Conductance Type. 32V 240V 60 Watt 315 0 15/-, “Post 2/6 MURPHY—B40. 
£25 ty pe ha Db ee 415 oi 100 new assotted Condensers. | 5 Band 680 K.C. to 30 Megs. 248 Y. 
32V 240V 100 Watt .. 41s 0 A.C. operation. Variable selectivity 
So ee ae er Peper Mies. Ceramic Metalcap. | Crystal filter. 2 RF. stages. 2 LE. 
, NEW VALVES Vibrator Transformers £7: ve eee igs ia nrcarteat sat teehee eae 
6AMS EL91 1@ Olsv 300V 125 MA 476 i se and sensitivity. Air-tested 
6AMG6 ; é EF73 4 @li2v 325V 128 MA .. |. 47-6 Realigned. Perfect or Cc 
Se Uk STE TECTOUSie are eer lected eal 
866A... 15 9 2026 ©) 7 6 RELAYS WANTED £55 
813 £3/10/ RK34 7 6 Communications Receivers. Test A. M. R. 10] 
803 £3 INS -7 6) 9¥. 3-pole nea : 15 @)$ equipment. P.A. Gear. or 
3A4 12 6 1C7 g 9|1700 SPDT : 7 6/2 small surplus stock. Best prices. §|4.w.A, version of Natlonal H.R.O. 
84/624 . . 12 6 105 5 9/1300 SPDT 7 6)/¢ Call, write or phone, any time. 
12C8 12 6 IMS 5 9/500 x 500 SP 6 
ae niet $912 volts Dror Samp £1 0 8 £57/10/- 
136 12 6 7W7 5 Ai ‘ os 
3B7 10 0 Ly 5 $140 f TX condensers 160 @ TRANSISTORS NEW 
3D6. . . 10 8 6C8 Lenn g 100 to 500" a 3000v, var. 10 @ American Units 
304TH £1/10/0 VR65 5 0/ine to, 2000 pe 150v. var) | 18 Ol vez71-0C71 7 6| COMMUNICATIONS 
2050. . £1 128K7 . § |Hi-speed Polarised peer £210 0 2N 174 if 210 0 
IK 5 @ IT4 . : | 10 9/400 ohm .. IE OLSN daas 2°30 RECEIVERS 
655 - 9 © OBMB . . 7 6 2N 441 . ee eae ta Yet 
656 - 10 8 12RKy 7 6|Lapel Crystal Mikes .. tT Gl ties cowereh Ke cetal ghe, nerons E.1.L. 401 
657G 7 6 332AU7 7 6| Crystal Mikes with switch .. 15 0 i 200. i 4 Band, 500Ke to 30 Megs. 
KTWe2/6U7 ae ite ! A babes oo py ts Sr —— sae Or rameuter Agetion. nt) LBRO.) Si Meleri sh iene aan 
‘ on “ui n and ¥ 
IDs § 7 RL27 |. | 15 @|100UA Stereo Bal Meters £1 15 9|——————____—_ raceme 
6F6 | 10 0 1616 a T.B.Y £45/0/0 
mis 1 £ ¥4-- 32 ¢|  OIL FILLED BYs fi E.I.L. 62A 
gxcr . te 0 SxS - >: 10 0 TRANSCEIVERS _|4. Bend. Rand” Spread, Amaleue 
vrse2 “i 6 243 “i ROMP ENGERS Recetver. eovale 850Ke to “30 
4. 5 0 sU4 - 16 o|-Smfd 600V ‘ 3 6 a ge i Le : peruse Megs, B.F.O. S, Meter. ANL. 
6K6 . 7 6 866 . | 117 Q|2mfd 600v vaste 6 6 a, walls..,.Variable: tuning, £72/10/0 
AVI1 2 6 6xs |. . 7 6|imfd 600V . : : 6 6 £14/17/6 
KT... | 5 0 §6K7 "42 6|4mfa 600V pee 6 6 LAFAYETTE HE30 
2837 12 6 $7 . 12 6)4mfd 2.5K +. «+ &1 10 6 Complete with aerial, Headphones. 
12SL7 12 6 CVi136'.. 7 6|Imfd 3000V A?’ 6] eicrophome:tumction Wed.adean tuned $50 KC to 30 Meg 
6SH7 if © cviiss “) 7 6|-Smfd SK, 1 5K, 1 3K AC as peat: y £72/10/0 
gas: 8t/16/6) C¥IIE2 2/07) | Peg AB oe ee is se £19/17/6 EI. L. STAR 600 
1629... 5 @ SZ4.. . . 10 O}9 mea 3000 | |. 156 c 
1619 £i 6SF7, 10 Olf me 0 is 16 e|- 3 to Meg. Double Conversion. 
RK75 10 6 eee 10 0 1.25 mfd. 6000v. . Pr, taal er S.S.B. ii She Spread to 600 K.C. 
eee iie br 0 Sion and a2 .\6 mld 400ev, . 4 NEW ; Bulit-in TS itt Conpraier 
% be . 
RRBIA 1&3 | Socket £2/17/6) 4 ae tine is ¢| BONDING TESTERS yb LW pay 
VR105/39 13 0 1603 a ee (4.4 60%. 8 @ ; 
gACT | 7 § 7NT i st med. 1000v. 19 9[Units. To suit, Auto or Aircraft! 387 RECEIVERS 
GAIS sr ei ioc 16 s £4/17/6 AIR TESTED. PERFECT ORDER. 
68A7. metal 7 6 CVG 7 6 vee ce eee 300 KC, to 30 Mere 
. ‘a = beat 
12837, metal CvE8 2 Seok th eatery ities tects ETERS Ideal. _ communications Recelver 
12 6 65N7 7 6] 12 volt, 70 meg. Complete with NEW M mobile and small ships’ use, 
ENT. 3 4 76 6837.5 9 6 vatves and speaker. 50 Microamp, 3in OP 22 15...0 £27/10/- 
QM: abled MAD wll RTs fapssteres Fee? pt Lies —- 
; EF36 ON IC 0-150 .. 
5X4. - 10 06 Air tested. Reconditioned with | ;59-9.1 1 0 
GAKS . 10 0 EER sy < : 42/6] crystals to your frequency.” | 100-0-100mA tie e| NEW ROTARY 
9006 S © EBcss | | 76 £45/.-/. 0-60 amp, AC/DC 117 6 CONVERTERS 
C1013. “4s ouse. HE hE aly oon 
« S ’ ¥ ut, 
EK32 18 © 12BK6 10 0 NEW C. R.O. TUBES | NEW Cutput un oe ea i 
Encss |. 12 ¢ Gane. 12 e[3enro"® | £27 §|- VACUUM PUMPS as required. 
6AGS5 9 6 6BF6 .10 &/CVi12 10 © Suit radiograms, TV, T. 
PL ES Se | VOR OT £117 6| 27 tb. Vacuum. 7 CF. per min. Recorders, Fluorescent L 
GENEMOTORS _|¥¢RSI8, bia tec 3/7 £19/17/6 
‘Input Output SF as ks totids 450 Watt, as above, 
12y S00v 300mA'New £5 19 8 APNI 240V — 110V £36/17/6 
v m é . . 
12¥ 1200v 200mA . .. |. £610 0| Transmitter Receiver . 6 K.V.A. Transformers 12 VOLT UNITS 
tar ane scene abe ze “ 6) Radio sb epee ee 14 Valve. Primary Taps. 220. 230, 240, 250 “pe Crete: ee 
vy S40v 200m ew oO on, >. id 4 perate bets. 
.. £218 0 
davwhrev item ak ee e H £4/17/6 £17/10/- £19/17/6 


ee se eee ee er. 


" — — i , i get 
ee ee ee ee ee ee ee ee 


mitten 


eee eee 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


a 


With the availability of better 
records and pre-recorded tapes, 
there is less incentive, these days, 
to use automatic volume expansion 
to increase the dynamic range of 
recorded music. However, a letter 
from a reader in Port Moresby 
holds interest for those who may 


like to experiment along these 


lines. He writes: 


“Enclosed is a circuit of a device 
which other readers may be interested 
in. The circuit is original and those 
interested must be prepared to treat it 
on an experimental basis. 

“The idea has been in existence for 
many years, used commercially in one 
form or another. I wondered what the 
result would be, if applied to reproduced 


music in the home, so I decided to 


experiment and find out for myself. 
“The simplest and most effective way, 


I thought, was to use the screen of 


an EF86 low noise pentode for gating. 


My next choice was a 6U8, the triode 


sections serving as a DC amplifier gating 
the EF86. The pentode section is used 
for amplifying the input signal, which is 
rectified and controls the grid of the 
triode section. 

“The device works in the following 
manner: RV1 is set for the level where 
expansion is required to take place, 
giving the triode a certain amount of 


fixed bias. The input signal must reach 


a certain level before the fixed bias 


(cathode bias) is overcome by the nega- 
tive volts produced by MR1. RV2 con- 
trols the amount of expansion. 


“With the gate closed, about 5dB of 


gain from input to output is available. 


With maximum expansion it is about 
16dB, far more than really necessary. 
My experiments were made with an 


audio oscillator, VTVM and a CRO and, 


after getting the device working to my 
satisfaction, I decided to try it out 


_ between my radio tuner and amplifier. 


“The output of my tuner was peaking 
at RMS values of 0.5 volt or more, 
which is too much for the EF8&6 with 


the gate closed. About 0.25 volt is the 
maximum before the sine wave begins. 


to flatten. For this reason I have included 
a voltage divider to the input R1, R2 
and R3, as shown in the circuit, for 


‘readers who intend to try it in similar 


circumstances, 

“With a certain amount of discretion 
in setting the controls, the overall result 
gives much colour and life to program 
music, but speech is better with no 
expansion. In the circuit I have included 
a switch so that it can be switched in 
and out of circuit according to require- 


ments. 
ELECTRONICS Australia, May, 1965 


100K 


10K 
R3 


“The choice of MRI1 is left to the 
builder, the limiting value being the 
peak inverse voltage rating, but I suggest 
also that one should be chosen with a 
good front-to-back ratio, to minimise 
shunting effect. RV2, C6 and R8 consti- 
tute a time constant, and RV2 should 
not be more than .5M. With the values 
used, the rise and decay times had no 


Frequency respomse ..................-. 


Sensitiviths iat Whee sees 
Recommended load 
Price: £7/ 19/6. 


adverse overall effect on the function 
under listening tests. : 
“A resistor can be included in series 
with RV1 to limit the setting where 
expansion takes place, and this is left 
to one’s own choice.” 
R. F. Clark, 


C/- Post and Telegraphs, 
Port Moresby, Papua. 


MICROPHONES 
AND MICROPHONE INSERTS 


MIC 39-1, The famous crystal stick microphone. 


... 30-12,000 ¢/s. 
62 dB ref. 1 V/dyne/cm-. 
4.7 M Ohm for above response. 


MIC 39 DYNAMIC. With 2 dynamic insert. High and low, 


impedance matching. 


Frequency response .. 80-10,000 ¢/s. - 


3 dB, and approx. 


10 dB down at 50 c/s. and 15 ke/s. 


Sensitivity 


80 d 


Low impedance connection (nominal 200) 
ref. 1 V/dyne/cm* on open 


circuit. High impedance connection 


(nominal 50k) 
1 V/dyne/cm* on open circuit. 


Price: £18/-/-. 


54 dB ref. 


MIC 38 INSERT. This insert is fitted to the MIC 39-1 and 


is available separately. Price: £4/19/6. 
Sole Australian Agents: 


AMPLION (A’SIA) PTY. 


Victorian Distributors: 


E. W. Cornelius Pty. Ltd., 5 Northumberland Street, South Melbourne, VICTORIA 


29 Majors Bay Rd., Concord, 
s Sydney, N.S.W. Phone 73.1227 


LTD 


— -Sentorian SPENKERS 


MODEL H.F.10I6 STENTORIAN MAJOR. Designed to achieve full range response 
when mounted in a “'compact’’ cabinet. Fitted with a curved, graded cone 
with radial and axial stiffenings which provide discontinuities in the surface reduc- 
ing "cone breakup" and providing a rigid centre section which forms a high 
frequency radiator extending the response well into the upper register, This 
ensures a response free from distracting resonance, 


Cone diam. 10in. Pole diam, fin. Flux density 16,000 gauss. Total flux 64,000 
maxwelis. Impedance Coil at 15 ohms. Frequency response 60 ¢.p.s. fo 16,000 
c.p.s. in suggested cabinet. 30 ¢.p.s. to 16,000 c.p.s. in larger cabinet. Capacity 
10 watts. £16/14/- {including Sales Tax), 


Model H.F. 1016 Stentorian 10in. P.M. MODEL H.F. 1012 STENTORIAN  I0in. 
Unit, 16,000 gauss magnet. Universal im- Unit, 12,000 gauss magnet. Universal 
pedance speech coil at 3, 7.5 and 15 ohms. impedance coil at 3, 7.5 and 15 ohms. 
Capacity 10 watts. Frequency response , 


30 ¢.p.s. to 15,000 c.p.s. Base resonance  CéPacity !0 watts. Frequency response POST FREE . 


15,000 c.p.s. Base resonance 35 c.p.s, 30 ¢.p.s. to 14,000 ¢.p.s. Base resonance 4 ‘ 
£11/17/6 (including Seles Tax). 35 ¢.p.s. £7/10/- (including Sales Tax). Anywhere in Australia: 


FOLDS— 
Angles from 175 deg. to 85 deg. 
Bin long. 


PRICE ONLY 


£9/15/- 


PLUS 12!1A% Sales Tax and postage 


FORMS—- 


MAKES— 


Channels from Yain upward by 

18in long. Z sections, decorative 

trims, ete. i 
CAPACITY— 

Aluminium to 13 gauge. Mild 

steel to 21 gauge. ain bed 


plate adjustable by cams—mul- | POSTAGE EXTRA 
| 


Pans (chassis) from — '/in x 3/8- 
in to [8in x 16'/in. 
Maximum depth of pan—! 1/8in. | 


‘ 


pan sizes from 3/8in to approx. 


SS ee Se 


Invaluable for design proto- 16Y2in, Within Victoria -. _. __ __ __ __ 12/6 
types, model shops and hobby- ea rerta nt gdh Within N.S.W., Tas. and S.A: __ 18/- 
eae y ae Seid where nltght WEIGHT— Elsewhere in Aust: _. __ __ __ __ 26/- 
sheet metal is used. I7lbs. Mounts with 4-5/l6in bolts. 


BOXED | Hand Operafed 
PUNCH KITS | NIBBLING TOOLS 


This revolutionary Nib- 
bling Tool by ‘ADEL' cuts 


round, square or irregu- 


(complete in wooden 
carrying case) 


Magrath's have lar holes and shapes to 
available these com- any size over 7/I6in. and 
prehensive Punch notches and trims under- 
Kits boxed in Wood- sized holes to fit points. 
Cc ises—~ ‘ : 
Wooden Carr ing Case . . . Reamer @ Carrying Cases NOW AVAILABLE! 
Tommy Bar .. . 1-l/Bin Die . . (as illustrated). Copacity—= 


plus 5 Combination Die-cutters to suit 
5/8in, %in,. 7/Bin, tin, 1-1/8in standard 
valve sockets, 


lasti te, 
VALUE PRICED astics, etc 


7 OI- 75)- 


J. H. MAGRATH & CO. PTY. LTD. 


208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 323731 
ELECTRONICS Australia, May, 1965 — 


Replacement -. Cutting 
Punch for Nibbling Tool 


37/6 


Steel to 18-gauge, Alum- 
inium or Copper to I[6- 
gauge. punching Bakelite, 


POST FREE! 


Anywhere in Australia and its Territories 
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COMPUTERS 


AND MUSIC 


Can we turn the computer into a universal musical 
instrument of uprecedented versatility and precision? In 


3 principle we can, but the present electronic unreality 
: of the sounds that it makes, and also its daunting potentiality, 


by Dr. J. 


; 3 Rake application of electricity to the 
: production, as contrasted with re- 
production, of music goes back to the 
early years of this century, when an 
effort was made to bring signals from a 
primitive electric organ into homes over 
wires. This project was abandoned, 
partly because of the interference it 
_ caused to the telephone system, 

_ With the invention of the valve 
and the development of the science 
and art of electronics, a number of elec- 
tric musical instruments have come, and 
most of them have gone. The Theremin 
is no longer with us and the Novachord 
_has vanished into limbo, but there are 
a surprising number of electronic organs 
in churches and in homes, and there have 
been lively experiments with more eso- 
_teric instruments. 

Indeed, there are in all countries 
centres of electronic musical art, in 
which the squawks, squeals, and other 
outputs of electronic apparatus are mixed 
with reversed, speeded-up and otherwise 
processed natural sound, which are the 


es he ne yt 


_ basis of musique concrete. 5 


. The proponents of electronic music 
have found themselves plagued with two 
chief problems. One of these has been 
the terribly time-consuming process of 
setting up equipment that generates or 
processes electronic sound and the hours 
spent adjusting and using the equipment 
and in piecing bits of tape together to 
achieve an over-all result. The other 
limitation has been one of variety of 
sound, However strange electronic music 
may sound, it seldom sounds anything 
but electronic 

A great deal of skill on the part both 
of instrument makers and of composers, 
has gone into making conventional 
instruments and ensembles produce ex- 
tremely various sounds. At __ the 
same time, however, the writer of music 
for conventional instruments is limited 
to the sounds which conventional in- 
_ struments can be made to produce. 

_ Another limitation which plagues the 
composer for conventional instruments is 
his reliance on the skill of the per- 
former in execating his intentions. 


Haydn had instruments and an orchestra 
at his beck and call, but today’s com- 


ELECTRONICS. Australic, May, 1965 


- 


fs forces us to re-examine the nature of music itself 


R. Pierce 


Bell Telephone Laboratories, Murray Hill, New Jersey 


poser must often wait a considerable 
time for an experimental verification of 
the effect he conceives and intends. 

As long as the maker of electronic 
music simply creates new but limited 
instruments, he suffers the limitations 
of all particular instruments, whether 
they be mechanical or electronic. He 
may or may not rely on a performing 
artist, according to the techniques he 
uses, but he certainly has not escaped 
challenges of manual skill and dexterity. 

A partial escape is illustrated by The 


any machine can do. Limitations lie in 
the insight and skill of the programmer, 
not in the digital computer itself. 

Digital computers produce numbers, 
not sounds. However, information theory: 
which C. E. Shannon launched 
on its course in 1948, tells us, even in 
its most elementary aspects, that the 
world of messages is a universal world, 
amenable to numerical representation 
and interpretation. The electric wave 
which, by means of a microphone or a 
pickup, goes from an instrument or a 
recording into the speaker of a high- 
quality sound system can be specified 
with complete accuracy as a sequence of 
numbers. These numbers specify the 
amplitude of the wave at regularly spaced 
instants of time. 

The number of numbers required per 
second is twice the bandwidth of the 
sound, or about 20,000 numbers per 
second for high-quality music: Further- 
more, the numbers themselves need not 
be infinitely accurate, for the ear cannot 
detect small errors in amplitude. Thus, 
20,000 three-digit numbers a second can 
describe not only any music that has 
ever been played, but any music that 
ever could be played if only we are 
able to choose the right numbers. 

Here is a powerful resource. A digital 
computer as a source of a sequence of 
numbers, together with not very com- 
plicated equipment for turning this se- 


: en] 
«Gaia «bial lt BE Ee Bee ea 
AF eo, WMS CPS om, CR RSS POET AEN NEE A ml 


RCA ‘music synthesiser, now in use by 
Milton Babbit and others at the Colum- 
bia-Princeton Electric Music Centre, 
which can be controlled by a punched 
tape. 

The coming of the digital computer 
has, in principle, changed the situation. 
In 1936 the English logician, Turing, 
showed that a certain rudimentary type 
of computer, which we call a Turing 
machine, can compute any computable 
number, In simpler words, this means 
that a Turing machine can carry out any 
numerical process that one can specify 
explicitly. 

While modern digital computers are 
not Turing machines and have limitations 
which the idealised Turing machine with 
its infinite memory, does not have, they 
are much more flexible and capable in 
a practical way than the machine Tur- 
ing envisaged. In a very real sense, 
electronic computers are universal 
machines which can do anything that 


quence of numbers into an_ electric 
wave that can drive a loudspeaker, is 
truly the universal musical instrument — 
the instrument which can, in principle, 
create any sound that can be created, 
any sound that can be heard by the 
ear, A composer equipped with a digital 
computer has no limitations except his 
own. But there lies the rub. 

Over the past few years, workers at 
both the Massachusetts Institute of Tech- 
nology and the Bell Telephone Labora- 
tories have been experimenting with the 
digital computer as a source of musical 
sound. More recently, this work has 
been extended to Princeton University, 
and similar work is being carried on at 
the Argonne National Laboratory. Re- 
lated studies of the analysis and syn- 
thesis of conventional musical sounds 
are being carried out at Yale. 

What are the results? They are sur- 
prising and promising in some ways and 
discouraging in others. One discouraging 
aspect is that even the IBM 7094; which 
is a very fast computer, takes about 
five seconds to produce one second of 
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experience in living sound 


The M300 is small, light and tru/y portable. 
All controls can be reached with one hand. 


A metal frame protects the vital parts even under 
the most adverse conditions. 


The tape-drive is unique. Two counter-rotary fly- 
wheels ensure constant tape speed even when the 
recorder is being swung about while walking. 


The M300 is completely independent of the mains 
power and can be driven by 5 flashlight batteries 
or one rechargeable “Dryfit’” storage battery, It 
can also be connected to the mains or driven by 
the car battery, through accessory adaptors. 


The push-pull amplifier stage may be switched 
off when using an external amplifier, thereby con- 
serving battery life. 


It has no conventional on/off switch. All opera- 
tional controls switch the recorder on, and the 
“stop” button switches it off. 


A special loop catch ensures tape loops caused 
by motion are absorbed and straightened out. 


The amplifier board is hinged and the tape 
recorder still operates when it is swung out—an 
advantage that service technicians will appreciate. 


The pause button is located in the carrying handle 
and can easily be operated with the thumb of the 
carrying hand. 


SUPPLIERS: 


THE 


TELEFUNKEN 
MAGNETOPHON 


5(0)(0) 


PORTABLE 


TAPE 
RECORDER... 


a sab ites Maly aie yas 


W. ©. WEDDERSPOON [1,: 


REKLA ELECTROSOUND Melbourne. Phone: 51-4653 
L. S. WISE PTY. LTD. Adelaide. Phone: 8-5818 
SIDNEY G. HUGHES Brisbane. Phone: 58-1014 
MUSGROVES LTD. Perth. Phone: 21-6611 


TECHNICAL INFORMATION: 


Tape speed: 3% ips. Track arrangement: Half track... 
Max. reel diameter: 5 inches (up to 3 hours’ playing 
time). Frequency range: 40-14,000 cps. Signal to noise 
ratio; 2 46 dB. Wow and flutter (weighted): $, + 
0.3%. Distortion: S 5%. Connections for: Radio; micro- 
phone, pick-up, external speaker; earphones, ext. power 
supply, 10 transistors, 1 rectifier, 6 pushbuttons, Control 
for level and volume. Level control: WU-type meter, — 
Built-in perm. dyn. speaker 234” x 4”. Power supply: 
5 flashlight cells or TELEFUNKEN “Dryfit” storage 
battery or Mains/recharger unit for 110-127-220-240 Volt . 
A.C, 50-60 cycles, or connection to car battery (6 or 12 
volts) with car adaptor lead. Weight: 634 lbs, approx. 
Dimensions: 10% x 3 x 10%” approx. 


PRICES: 


M300, TD-7 microphone, 5” LP Tape, 
Empty Spool, Audio a £114.9.0. 


ACCESSORIES: 


Reporter Microphone TD300 with built-in WU & input 
jJevel ;control | 60.44... ecaes + a/aried se pe eee £18.11:3 


Car VAdantorn GV. coccteinuks ch acest 

Car Adaptor 12/24V , £2.8.0 
Gartythg Cadecitt <3.42'2o03 50 oe oe donee ee 2 UR) 
Shoulder strap with microphone support ........ 
“Diyfit’* storage. Dattery taty.<c... cule cue wee aed 10.8.3 
Mainis/Battery unit... fice OC cg: Dea 


193-195 Clarence St., Sydney. 29-6681 
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_ music. Time on the 7094 costs several 
_ hundred dollars an hour. This is a limi- 
_ tation that will be overcome as computers 
become faster and more economical. 
The other discouraging aspect is that, 
_ while the sounds produced are often wild 
and weird, they lack the richness which 
we are accustomed to hear in conven- 
tional instruments, and more especially 
in large ensembles of instruments. Some- 
_ thing is missing and, while we can guess 
at its nature, we cannot point to it in a 
precise and quantitative enough way so 
that we can tell the computer to pro- 
_ duce the effect we seek: 


3 _ Helmholtz made great strides in musi- 
“cal acoustics in the 19th century, but the 
science has not progressed at the same 
_rapid pace as others. The user of a 
computer is free to specify the wave 
form or frequency content of the sound 
he produces; he can make these random 
or regular in any degree; he can intro- 
duce regular or random vibrato. He can 
control the “attack” and the duration of 
the notes. But, unlike the composer 
who has used a symphony orchestra as 
one huge instrument, he has _ neither 
years of tradition nor the skill of in- 
_ strumentalists to rely on. zs 

A little experimentation shows clearly 
‘that while the harmonic content or fre- 
“quency spectrum of the note has a 
strong influence on its quality, the 
attack has an even stronger influence. 
A rapid rise and gradual fall gives a 
plucked quality to a sound. A moderate 
rise, a sustained sound, and a moderate 
fall simulates a woodwind quality. A 
vibrato enhances the musicality of the 
sound. 

However, many things escape us. The 
brazen summoning of the trumpet is not 
easily evoked. Massed strings or voices 
must gain their effect through some 
degree of randomness in pitch or in 
attack. Yet, introducing randomness into 
computer music in simple ways makes 
‘it sound merely wobbly or noisy, rather 
than rich. 

In all, the user of the computer is in 
somewhat the position of a musically 
talented savage when confronted with a 
grand piano, Certainly, wonderful things 
can come out of this box, but how is 
one to bring this about? Tuition, intui- 
tion and practice are required, but there 
is no teacher and no one to guide the 
practice. 

We are faced with an_ intriguing 
challenge. In principle, the computer 
can become the universal musical in- 
strument. All that stands between us and 
all that was previously unattainable is 
‘an adequate grasp, scientific and intui- 


BOOKSHELF LOUDSPEAKERS—TRUE & FALSE 


HE Playmaster “Bookshelf” loudspeaker unit, described in the December 1964 
' issue, has proved to be one of the most successful and most popular projects 
we have ever described. Unfortunately, it has also provided a basis for some 
misrepresentation. Despite what we said on page 74 of the January issue, units have 
been offered which do not comply with our specifications. 
Recently a glaring example came to our notice of a so-called Playmaster 
Bookshelf unit being sold which had an obsolete single-cone Rola tweeter, under- 
fitted back — each item contrary to our specifications. 
Needless to say, the unit performed badly. : 
rting to be to the Playmaster Bookshelf 
design, but not conforming to the specifications given in the issues mentioned, then 
you have been the victim of misrepresentation. You may be well advised to 
transfer your patronage to another supplier, if the matter is not rectified upon 


felt packing and a badly 


If you have been sold a unit pu 


demand, 
designed expressly by 
; suggested. 
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The only addition to previous specifications is that a new tweeter loudspeaker, 
Magnavox (Aust.) for the Bookshelf loudspeaker unit, can 
be regarded as an acceptable substitute for the twin-cone Rola 5FX, originally 


tional, of the relevant knowledge of 
psycho-acoustics. 

Both by experimentation, and by care- 
ful measurement and analysis of musical 
sounds, we must find among the be- 
wildering complexity of the world of 
sound what factors, what parameters are 
important, and in what degree, in achiev- 
ing the effects at which we aim, all the 
variations of sound that we hear from a 
skilled instrumentalist, all the character- 
istic sounds of instruments, the rich 
massed sound of the orchestra, and 
everything that can possibly lie beyond 
these familiar elements of music. 

Men who are scientists or engineers 
only will never solve this problem. Its 
solution can come only through co- 
operation between those who understand 
something of the mechanism of hearing 
and psycho-acoustics, those who under- 
stand the use of computers, and those 


who _have real musical talent and 
creativity. 
Here is a chance for fruitful co- 


operation between science and the arts, 
rather than the phoney invocation of 
scientific formulae and jargon which so 
often satisfies artists in the present. 

It is heartening to know that the work 
at Princeton and at M.I.T. is carried 
out in the departments of -music, by 
people who are musicians and who are 
knowledgable about computers, 
who have the full co-operation of com- 
puter-oriented people. 

It also heartening to know that the 
computer study of the analysis and 
synthesis of musical sounds which is 
being carried out at Yale is supported 
by a grant from the National Science 
Foundation. 

The worry which is so often raised 
about the status and support of the arts 
in our ‘society seems, in this instance, 
to be met. If good art can embody a 
valid contribution to good science, then 
art can validly share, not only the fruits 
of science, but the support which society 
so rightly gives to science. 

For other accounts of this subject 


see: 
M. V. Mathews, J. R. Pierce and N. 
Guttman, “Musical Sounds from Digital 
Computers,” Gravesano Blatter, Vol. 6, 
Nos, 23 and 24 pp. 115-125, 1962. 
M. V: Mathews, “The Digital Com- 
puter as a Musical Instrument,” Science, 
Vol. 142, No. 3591, pp. 553-557, 1963. 
J. C. Tenney, “Sound Generation by 
Means of a Digital Computer,” Journal 
of Music Theory, Vol. 7, pp. 25-70, 
1963 (Yale University). 
Music from athematics, 
Record DL9103. 
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POSITION VACANT 


TRAINEE 
TV TECHNICIAN 


Young man, 16-18 years, in- 


terested in television is required 
for work on component manu- 
facture and repair of television 
tuners. 

The successful applicant will be 
given every opportunity for ad- 


vancement and will be sponsor- 
ed by the company for the 
Marconi Television Course. 


Apply after 
10 a.m. Monday to Friday 


STANDARD COMPONENTS 


PTY. LTD. 
10 Hill St., Leichhardt, 
N.S.W. 
68-3254 68-4697 


GELOSO 
TRANSISTOR AUDIO 


FREQUENCY PA AMPLIFIERS 
CAN OPERATE ON 12V OR 24V 
6223 20 = 35 WATT 


ee — 
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Power consumption: With 12 V_ battery; in 
absence of signal: 0.3 A; at full power: 3.5 A, 


6216 10 + 17 WATT 


Power consumption from accumulator: In 
absence of signal: 0.2 A; at full power: 1.5 A. 
Mains power supply units available for both 
models. Obtainable from wholesalers. 
Full technical information and illustrations on 
request, 
AUSTRALIAN AGENTS 


Melbourne: & Bromham Pi,, Richmond. 42-1614 
Sydney: 64 Alfred St., Milson’s Point. 929-9723 
Brisbane: 43 Bowen Strect, Brisbane. 2-3755 
Perth: King’s Place (off 12 King St.). 21-2126 
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GIVES YOU MORE FOR YOUR MONEY 


“American” Magnetic Recording Tape is manufactured by Green- 
tree Electronics Corporation of Beverly Hills, California, U.S.A. 
It is of highest quality, suitable for professional use, and has 
built-in lubrication “Perma Gloss + 3’. This lubrication is 
uniformly dispersed throughout the depth of the oxide coating. 
It will not stick, squeal or accumulate on the recording head. 
“Formula + 3 American” Recording Tape will give you as much 
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HINDEMITH — Sonatas number 1, 2, 3 
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_ Hindemith—Sonatas Nos. 1, 2 and 3 for 
Piano, Eric Heidsieck. Record Soci- 
ety Stereo 6142, 

Whatever your opinion of the emo- 
tional quality of Hindemith’s work there 
is no gainsaying his proficiency as a 
craftsman. These sonatas, which date 


i from 1936, show all his usual virtues of 


: lucidity, energy and a fund of melodies, 


some commonplace and many of un- 


usual | 


ength. : 
The longest of the three, the first, is 


__a formal structure, its chief interest for 
me lying in its exploitation of changes 


in rhythm and metre. Despite its indu- 


i, bitable expertise I liked it least of the 
three 


The brief No. 2 I found much more 
palatable. In it Hindemith unbends 
enough to offer movements of genuine 


_ charm, By the way, when you listen to 
_ this you had better ignore the label. This 


lists only three movements, whereas 
there are four. What i is described as the 
slow last movement is, in fact, the third, 
while the unmentioned fourth is a deli- 
cious little rondo. 

Ravel, of the “Tombeau de Couperin,” 
receives a tribute in the first movement 
of the third sonata, which, I suppose, is 
as good a way as any to say at it is 


derivative. The second movement is in 


the form of a sweetly pompous little 


march. The Finale offers a_ typical 
pene aan arg busy, good-natured, 


fully assembled, relapsing now and 
agaie into well-contrasted seriousness, 
Heidsieck plays them all deliciously 


with crisply accurate articulation, his 


__ carefully shaded pianissimos making his 


' well-controlled fortissimos all the more 


piquant. The sound is both lifelike and 
leasing. This is a disc that should 


interest all pianists with a taste for con- 


temporary 2A Sepa 


Strauss—Don Juan. Tod und Verklarung. 
Vienna cag ylang: Orchestra con- 
ducted by Lorin Maazel. Decca 
Stereo SXL6134, 

This is a young man’s performance 
of a young r’s work. The bound- 
less energy of fof the e music of “Don Juan” 
is exploited by Maazel with admirable 


_ discretion that contains it without tam- 


solo is 


ing. His vigor is never allowed to impair 


the sensibility of his phrasing or firm 


control of dynamic variations. And the 
engineering reproduces with the utmost 
fidelity and richness of tone the many 
details in Strauss’ heavily embossed 


_ scoring. 


There is one section, though, that I 
found disappointing. The first long oboe 
sentimentalised in a way that 
reminded me of Stokowsky at his naught- 
iest. The tone droops, the phrasing is 


‘-* flacid, and both faults acquire added pro- 


minence from the clean-cut virility of 


4 the surrounding passages. 


I noticed, too, that fine though the 
sound is, ‘the Vienna Philharmonic’s 


usually luscious-sounding string section 
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Classical 
reviews 


By JULIAN RUSSELL 


acquires here a quite alien wiry quality. 
But this can be forgiven in view of the 
added clarity awarded the more heavily 
scored sections. 

In contrast to the youthful ebullience 
of “Don Juan,” “Tod und Verkalrung” 
opens in a veritable sick-room atmos- 
phere. Its fever is not that of an erotic 
hero but of an exhausted old man await- 
ing death, And in this the offending oboe 
of “Don Juan” abandons his sentiment- 
ality and phrases everything exquisitely. 

The accuracy of attack and release are 
continuingly impressive. And I found 
Maazel’s open air treatment of the “Re- 


demption” theme a pleasing change from Pp 


the gooily pious shape it can sometimes 
assume. The sound again is excellent, 
thought I thought the engineer might 
have made a little more of the climax 
where Strauss, in the score, directs the 
trombones to lift the bells of their in- 
struments and blast out directly at the 
audience. 
Here they remain almost sedate 

within the framework of their i cea 


ings. 
* * * 
Brahms—Complete Piano Works Vol. 
2. Capriccios and Intermezzos, Op. 
76. Capriccios and Intermezzos, Op, 
116. Julius Katchen, Decca Stereo 
SXLA6118. 

This volume continues on the same 
high level of achievement as the first of 
Katchen’s integral recording of Brahm’s 
piano works, reviewed here a few 
months ago. In this program the fine 
pianist has never played better. His out- 
look remains fresh in even the most 
hackneyed of the works. Thus, in the 
well-known B Minor Capriccio, his style 
is beautifully “semplice” but never 
simpering, and he is careful not to make 
too much of the contrasts between the 
outside and middle sections. 

The only minor point of criticism I can 
make about the whole disc is that there 
is a tiny bit of crowding in the fast bits 
ea hi D Minor Capriccio, the last in 

No student, or even accomplished per- 
former, should be without these superb 
examples of Brahms playing, to my mind 
easily the best at present available on 
any label. The sound is of winning fide- 


lity. 
* * * 
Mendelssohn—Quartet in A Minor, Op. 
13. Quartet in D Major, Op 44, No. 
1 Juillard String Quartet. Epic 
Stereo ELCS9110, 

The reconstructed Juillard Quartet 
seems to be concentrating more on 
eighteenth and nineteenth century music 
than the original, which won outstanding 
renown for its performances of con- 
temporary music. Here the players lend 
the full complement of their virtuosity 
to these two works which, whatever their 
minor failings, remain imperishably 
fresh under such treatment. 

The fast movements are miracles of 


fleet precision, the slower ones masculine 
and unlanguishing, These quartets have 
remained strangely neglected since about 
the end of World War I when 
Mendelssohn became the target for the 
sneers of the then avant-garde groups. 
In fact, very little Mendelssohn has 
been played during the past 30 years 
if one excepts the “Midsummer Night’s 
Dream” music and, in England, pro- 
vincial rformances of “Elijah.” His 
piano trios, however, have always re- 
mained popular with chamber music 
students. 

Of the two works presented here, I 
prefer the early A Minor Quartet, com- 
posed when Mendelssohn was only 18. 
It offers an interesting example of cyclic 
form which must have caused quite a 
stir when first heard. It is a more spon- 
taneous work than the better-known D 
Major, which is probably the most popu- 
lar of the six he eventually wrote. 

The sound is admirable though there 
are passages when the leader seems to 
retreat unaccountably behind the second 
violin, This does not seriously impair 
the performance, but it gives an odd 
sound to the balance at times, The 
layers, this time, are the same as those 
in the Juillard’s delicious recording of 
Mozart quartets reviewed in this column 
with great enthusiasm a few months ago. 

* * ‘ke 


Wagner—Overture “Die Meistersinger”; 
“Faust” Overture; Introduction to 
Act Three, “Lohengrin”; Overture 
“Flying Dutchman”; “Rienzi” Over- 
ture. Pittsburgh Symphony Orches- 
tra conducted by William Steinberg. 
Command Classics Stereo 
CC11020SD. 

A glance at the selection will show 
Wagnerities that all the pieces on this 
disc, with one exception, belong to 
Wagner's early and middle period. The 
earliest is “Rienzi,” his first successful 
opera, though the “Faust” Overture was 
completed round about the same time. 
To me, this latter is the most interestin 
item on the disc. It is never play 
nowadays in the concert hall and those | 
curious enough to study it must have 
resource to the score. 

Designed originally as the first move- 
ment of a “Faust” symphony, it later 
became a tone poem, possibly the very 
first of its kind of any importance. With 
its completion in Paris, in 1840, Wagner 
abandoned symphonic composition to 
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_ thematic material. 


_ devote all his time to opera. He did, of 
_ course, compose the short “Siefried 
_ Idyll” at a very much later date for a 
special occasion, one or two dreadful 
marches and a handful of short piano 


| pieces in between. 


Wagner keeps more or less to sonata 
form in the “Faust” overture, though 
his treatment suggests Liszt’s theme 
_ transformations rather than the devel- 
_ opmental practices of Beethoven. More 
interesting than the construction is the 
Much of it is de- 
‘Tivative, though, even when he pays 
tribute to his predecessors, it is always 
with a strong streak of originality. You 
can enjoy foretastes of “Tannhauser” 
_ “Lohengrin,” and in one theme, note 

for note, the “Tristan” motive from the 
very first bar of that opera, 
This material is very freely worked 
_ over with more than a hint of Liszt in 
the method, though this must be one 
of the only times that Liszt borrowed 
Wagner and not vice versa. The 
orchestra plays it very well indeed. In 
fact, they play the whole program ex- 
-cellently, the only disappointment being 
in the opening bars of the “Meistersing- 
er” Overture which, though intended to 
sound pompous, here sounds laboured. 

Steinberg takes the opening and clos- 
ing sequences of the “Lohengrin” Third 
Act Prelude very fast indeed, imparting 
an unusual and effective glitter to the 
music. The other pieces all receive skill- 
ful attention. As is usual with these 
smaller American companies, many ex- 
travagant claims are made on behalf of 
the engineering. In this one the com- 
pany puts a long spiel on the sleeve 
vaunting its improvement over all other 
techniques. Actually the engineering is 
very brilliant but, in the manner of 
earlier American recordings, somewhat 
hard and brittle. 

* * * 


Walton — Concerto for Cello and 


Orchestra. 

Bloch — Schelomo for Cello and Orch- 
estra, Gregor Piatigorsky and the 
Boston Symphony Orchestra con- 
ducted by Charles Munch. RCA 
Stereo LSC2109. 

The engineer here has granted Piati- 
gorsky such virtuoso preference that 
important orchestral passages are often 
obscured by the closeness to the mike 
of the solo instrument. In a work where 
the orchestral part is less worthy of full 
attention this would not have mattered 
very much, but in both these concertos 
the orchestral part is often as significant 
as the soloist’s and the ensemble suffers 
- iN consequence. 

True, Piatigorsky’s playing is of a 
standard that provides enjoyment of 
every bar, but, as Zsa Zsa Gabor once 
said in another context, “This is too 
much.” Although the work cannot be 
classed among the composer’s most suc- 
cessful, especially the third movement 
which gets around clumsily on a broken 
skeleton, its presence in the catalogue 
is welcome to all students of the 
composer’s music and to all cellists with 
the technique to play it. It is, indeed, 
the first recorded performance I have 
heard, though others might have existed 
back in the days of 78s, It was, by the 


_ way, commissioned by the present solo- 


ist, Piatigorsky. 

“Schelomo” is a passionate work offer- 
ing Bloch in his Old Testament mood 
of exhortation, warning and reverence. 
His music in this vein always call to 
my mind the paintings of Rouault. It 
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calls for jagged climaxes fraught with 
menace, and wailing passages reminis- 
cent of Jewish liturgical cantillation. 
You will find them all here — when 
not impeded by the cellist, who, I am 
sure through no fault of his own — 
he is much too fine an artist to insist 
on such prominence in these works— 
sometimes comes between you and the 
admirably played Serege oe part. 
* * 


Rachmaninoff—Piano Concerto No. 2 in 
C minor, Op. 18. “Rhapsody on a 
Theme of Paganini.” Gary Graff- 
man and the New York Philhar- 
monic Orchestra conducted by 
Leonard Bernstein. CBS _ stereo 
SBR235103. 

These two works have been recorded 
so often, and frequently so well, that 
another version appears, on paper, 
redundant. But a few minutes listening 
to either side of this disc will explain 
why I welcome it so enthusiastically. 
The standard of playing by both Graff- 
man and the orchestra and the per- 
fection of the engineering are such that 
this new one must be placed right up 
among the best ever made. Especially 
good is the recording technique which 
never fails to maintain a perfect balance 
between soloist and orchestra at what- 
ever dynamic level either or both might 
be playing. 

Then again though the works are at 
present out of favour with anti-romantics 
—though certainly not with the public— 
both Graffman and Bernstein give them- 
selves up without any restraint but that 
of good taste to Rachmaninoff’s luscious, 
if epigonous, writing. They may play 
“molto espressivo” but they never 
become maudlin. 

Technically all the playing is beyond 
criticism. In neither work did I hear a 
bar that I would have preferred to be 
different. The pianist’s fast passages 
never falter, his slow ones are always 
beguilingly lyrical. The orchestra never 
fails to give exemplary support where 
it is needed and to assert itself just 
where, and how, the composer wanted 


it to. 
* * * 


A French Program—-Artur Rubenstein 
(piano). “Valses Nobles et Senti- 
mentales” and “La Vallee des 
Cloches” (Ravel) “Mouvements Per- 
petuels,” Intermezzo in A Flat, and 
Intermezzo No. 2 in D_ Fiat 
(Poulenc); Nocturne in A_ Flat 
(Faure); Scherzo-Valse (Chabrier). 
RCA Stereo LSC2751. 

There seems to be no end to Ruben- 
stein’s versatility. His repertoire includes 
every major concerto ever written, most 
of which he can play without even a 
cursory reference to the score. He has 
established himself as one of the greatest 
Chopin players of all time. His Beet- 
hoven is never less than impressive. And 
I once heard him give a marvellous ac- 
count of a piano version of Stravinsky’s 
“Petrouchka” specially transcribed for 
him by the composer. 

Here he is in different mood, per- 
fectly attuned to the refinements and 
sensuous appeal of the French com- 
posers of this century. By the way, he 
spent much of his youth in France, 
speaks French like a 16th arrondissement 
Frenchman, and was a friend of many of 
the composers whose works he plays 
here. He was, of course, born in Poland 
but at present shares his time living in 
Paris in a house on the Avenue Foch, 
and in an apartment in New York. 


Ravel’s “Valses Nobles et Senti- 
mentales” is dimensionally the biggest 
work on his present program. It is com- 
posed of short pieces in 3/4 time, con- 
trasted as the title suggests, though which 
of them are noble and which sentimental 
I have never been able to decide. The 
spectacular feature of Rubinstein’s inter- 
pretation is the manner in which he 
relates them all subtly so that the work 
never sounds merely episodic but pre- 
sents a formal pattern of great beauty. 

His approach to the second Ravel 
piece, “La Vallee des Cloches,” is much 
more impressionistic, in the Debussy 
manner, as is the music. Indeed this is 
the closest Ravel ever came to Debussy’s 
style in any of his compositions. Here 
Rubinstein’s concern is not so much with 
line as with sensitively contrasted har- 
monies and sonorities and he produces 
a tone from his instrument obviously 
inspired by Debussy’s wish that his 
piano music should be played as if the 
piano had no hammers. 

The serious poetic content of Faure’s 
Nocturne in A _ flat is exquisitely 
realised with sentimentality resolutely 
avoided but never at the expense of 
warmth, Chabrier’s exhilarating Valse- 
Scherzo provides the disc with just the 
right ending. Throughout the whole 
recital Rubinstein, despite the strength 
of his personality, deliberately effaces 
himself at the service of the music. ‘There 
is no virtuoso grabbing of the limelight. 
It is all exquisitely French—and 
exquisitely Rubinstein. 

k * * 


Mahler-Symphony No. 9. Berlin Phil- 
harmonic Orchestra conducted by Sir 
John Barbirolli HMYV Stereo ASD 
596/7. (3 sides). 

The sleeve notes make much of the 
Berlin Philharmonic’s enthusiasm for 
Barbirolli’s performance of this sym- 
phony with them in Berlin a year before 
it was recorded. It was in answer to a 
request from the orchestra to record it 
with them that the present version was 
made. Listening to it one can understand 
the orchestra’s eagerness to repeat it 
under Barbirolli. His reading is always 
warm, and in terms of the length and 
complexity of the work, unusually im- 
pulsive. 

For instance, he obtains the maximum 
“schmaltz” from every phrase as it comes 
up, irrespective of what might happen 
to it later in the score. There is no grand 
plan of presentation as in the case of 
Bruno Walter’s fine account for CBS. 
Symphonic argument seems to matter 
less than the extraction of every ounce 
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of emotion from the luscious score. But 

though he never fails to push the music ~ 
to its dramatic extremes there is no gush. — 
It may be heady but it’s not by any 
means tipsy. 

Despite the stylistic purity of Walter's — 
reading I prefer Barbirolli’s in the two © 
inside movements. Barbirolli’s “landler” — 
is much lighter-footed than Walter’s who ~ 
sometimes shares Klemperer’s views. on 
this matter. And in the Rondo-Burleske 
Barbirolli wins a bitter cynicism that is 
alien to Walter’s make-up. But Walter’s 

laying of the first movement and the 

Finale have a spaciousness that Barbir- — 
olli’s lacks, perhaps because they are © 
more truly symphonic in outlook. 

In the matter of sound I prefer 
CBS: clarity, which exposes every nerve 
in the score, to HMV’s thicker acoustic. — 
Mahler never got around to his stated 
intention of rescoring the Ninth with 
the object of giving it that marvellous © 
transparency only he could obtain from — 
so vast an orchestra. But what he didn’t — 
do himself CBS engineers—and Bruno 
Walter—go a long way to doing for him 
in their admirable recording. ' 

However, with my preference for two 
of Barbirolli’s movements and two of 
Walter’s I am unable to recommend one ~ 
of these fine performances at the ex- 
pense of the other. The choice must be 
yours. But you can’t go far wrong with 
either. Both have their virtues—and — 
shortcomings. 

* * * 
Chopin-Waltzes (Complete), Arthur 
Rubinstein (pianist) RCA Mono — 
LSC2726. 4 
Here is a definitive recording of these 
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graceful pieces, played with the utmost — 
sensitivity and refinement of touch and 
phrasing. It is Chopin playing at its very ~ 
best, elastic in rhythm, the sonori- © 
ties beautifully and subtly contrasted, the 
articulation faultless in its easy perfec- 
tion. Despite the disc’s many compéeti- © 
tor’s, this is the best existing perfor- 
mance I know. I enjoyed again, with re- 
newed enthusiasm, pieces I have known ~ 
since childhood. I can imagine no bet- 
ter turning up in the foreseeable future. © 
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Package Deal No. 2 | 


. ; Joan Sutherland; Margreta Elkins; Nic- — 
Goldring Lenco Turn Table; SME 3009 (ash Price obligation, on-.+++. ]| ola Monti; Sylvia Stahlman; Giovanni ~ 
Pick-up arm; Leek Stereo 30 Amplifier; 


Foiani; Fernando Corena. With the 


eaeeeereeeoeeeeeeeeet 


chorus and orchestra of the Maggio 


Loudspeakers. 


Richard Bonynge. Decca stereo 

eeeeeeeeeeeaeeseaeeet | SXLA6128. 
Add Mozart—Clarinet Concerto in A 
n 7 r GS RS Or ve 1D ross sereeeees Vi major. Bassoon Concerto in B flat 
TE eeeeeeeeeeeseeeeeeee ] ope AB be fe Peyer (clare ee 
enri Helaerts (bassoon) and the Lon- 
INDUSTRIES PTY. LIMITED }| don Symphony Orchestra conducted by 


LIOO HOUSE. 400 KENT STREET, SYDNEY. PHONE 29-1527 Miah sel eT 0 i Ae yes Decca Ace of Giors 
mono ; 


—w —w oem eau Gee ae" 
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ADC 4E Cartridge. 
Pius ££80 for 2 Goodmans Maxim £230 | Name .ccscesececes | Musicale Fiorentino conducted by 


DOCUMENTARY RECORDS 


. By Ellis Blain 
ae 


_ GREECE IN MUSIC AND SONG: 
bs: Argo (Mono) DA 29. 
3 This is a most difficult record to 
assess. Everything about it is excellent, 
but the problem is how to describe it 
So as to give the potential buyer a clear 
‘picture of what he will get for his 
money. 
_ Let me begin with the technical 
aspects . .. These are exceptional for 
a recording made in the field and vir- 
‘tually single-handed. Probably 50 per 
cent of this is due to the superb per- 
‘formance of the little Nagra 1B recorder 
-used by James McNeish who collected 
‘the material. This Swiss made Nagra 
is in the very forefront of professional 
miniature portables. 
_ The other 50 per cent is due to 
remarkable “know-how” on the part of 
Mr McNeish in his handling of tape 
‘machine and microphones. Open air 
acoustics can be very tricky—a_tricki- 
ness which is accentuated by the virtual 
‘impossibility of effective monitoring 
while a “take” is in progress. 
_ As to the music, it is absolutely 
authentic and representative of a large 
area of northern Greece with no con- 
cessions to Western taste. Sometimes 
strident, it nevertheless often delights 
with lovely, liquid sounds of unexpected 
orthodoxy. The general impression, 
though, is essentially Eestern, which is 
‘only to be expected in a country that 
was under Turkish domination for 400 
‘years, 
_ The Notes are colourful and evocative, 
usually describing the performers, the 
location where the recording was made 
and the scene at the time. A most 
‘unusual record which should have a 
strong appeal for anyone with a taste 
for the truly indigenous or the excitingly 
bizarre—or simply for the ever-increas- 
ing group of Australian Hellenophiles. 
* * * , 


WINSTON CHURCHILL, THE 
: MEMORY OF. A GREAT MAN. 
RCA (Mono) LM2723. 

As television viewers will have 
observed, the current trend in docu- 
‘mentaries produced in the United States 
and Canada is toward a strong story 
line with marked dramatic developm:nt, 
together with a judicious mixing of 
actuality with basically authentic scenes 
which have to be re-enacted as no 
recording of them exists. This approach 
is in marked contrast to the more literal 
attitude toward documentary which con- 
‘centrates on actuality, linked by narra- 
tion, allowing the story to develop 
without help or hindrance from deliber- 
ate d:-amatisation. 

j Let me hasten to add that this “audio 
biography,” as it is called by William 
Allan Bates, who wrote the script, is 
American documentary at its best. The 
treatment is dignified, authentic, 
thorough and truly moving. It is also 
‘most listenable. Of necessity, much of 
the story was prepared well in advance. 
_ In the words of N.B.C. executive vice- 
president William R. McAndrew, “No 
sooner does a man achieve prominence 
than’ some news researcher is assigned 
the task of writing his obituary in 
advance—an eminently practical if some- 
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_achievement of which N.B.C. and R.C.A. 


afford the complete set, and, again, by 


VORTEXION 
TAPE 
RECORDERS 


what gaunt and sombre honour accorded 
to the great.” Basically, this was N.B.C.’s 
obituary for Sir Winston but, to quote 
McAndrew again, “an obituary in this 
case was not quite enough. For this 
man was something different. And his 
story was rather more than the story 
of one man, huge though he may have 
been in wisdom or in courage or in 
folly.” 

The story gains from the fact that 
it is an American view of one of the 
greatest Englishmen of all time. There 
is an impartiality which somehow makes 
the beloved and revered figure more 
human, more real. The narration is by 
N.B.C. news _ correspondent, Chet 
Huntley. It is superbly written and 
splendidly delivered. 

To tell so much of the Churchill 
story so well in so short a time is an 


NEW ONE PRICE POLICY 


can both be proud. 
* * * 


HAMLET, FAMOUS SCENES FROM Prices of 
SIR JOHN GIELGUD’S PRODUC. VORTEXION 
TION. C.B.S. (Mono) BR235092. TAPE RECORDERS 


The pattern of recording Shakespeare 
seems to be settling into the established 
pattern for recording opera. First you 
issue the play complete on several L.P. 
discs then, a few months later you issue 
a single record with highlights or scenes 
from the original. 

In the case of opera, the pattern has 
many advantages. Not everyone can 


are now: 
WVA shee) £172/2/6* 
WY Balas £202/10/0* 
CBL Stereo . £225/0/0* 
* INCLUDES Sales Tax 


These prices are made possible 
only by our buying direct from 
the factory and selling direct to 
the user. 


VORTEXION Tape Recorders, 
Britain's Best, are unequalled for 
Fidelity, Reliability, and 
facilities provided, 


Each VORTEXION carries 12- 
months guarantee and at the 
new prices represents the great- 
est tape recorder value ever 
offered in Australia. 


no means everyone wants the complete 
set. But how does it work out with 
Shakespeare? Are isolated scenes from 
a play sufficient to hold the interest? 
Has such a record any advantage, other 
than cheapness, over the original? 

I can only suggest answers to these 
questions; obviously it is impossible to 
be empirical in a matter which depends 
so much on individual circumstances 
and preference. But two factors must 
have considerable bearing on the final 
decision ... How effectively are the 
excerpts chosen and how well equipped 
are you personally to fill in the gaps. . . 

In the case of this Gielgud “Hamlet,” 
the selection and editing has been carried 
out with taste and sensibility. 

Most of the great scenes are here 
but, of necessity, many have had to be 
omitted. How could it be otherwise with 
what, almost certainly, is the most inter- 
esting if not the finest play ever written? 
I should not think that anyone who has 
seen “Hamlet” or read it recently would 
have any difficulty in filling in the miss- 
ing scenes. 

As to the performance . . . Undoub- 
tedly, Richard Burton is a Hamlet of 
considerable significance while Gielgud’s 
production received almost, universal 
acclaim from the New York Press. 

You may find the American accents 
irritating and incongruous in places. I 
did. But the spotlight is on Burton whose 
accent is above suspicion while “His 


Fill in coupon below for free 
illustrated literature and com- 
plete specifications of Vortexion 
Tape Recorders. 


To: LEROYA INDUSTRIES 
PTY. LTD. 


672 Hay Street, 
PERTH, W.A. 


Please send me literature 
and specifications on Vortexion 


Modeivacspys ees «ale 


Prince of Denmark is forceful, direct, Nam 

unpretentiously eloquent, more: Ee An esis eee 
thoughtfully introspective than Addres 

darkly melancholy, with _the Bg mame Nicest tron as trot * 


glint, of ironic humour and decidedly a 
man of action and feeling’—New York 
Post, & 


NEW @écus/ 


IN HI-Fl TAPE RECORDERS 


MODEL TR7.—New style! Advanced design! More features! Made by | 
and sold to you at Manutactsners Prices. 


FREQ, RESPONSE STEREO OUTPUT (Low leve 


30—18,000 c.p.s. at 74 i.p.s. 2, 6 x 4 speakers. 
30—12,000 c.p.s. at 32 i-p.s. PARALLEL SWITCHING. 


+ or — 3DB. 
30—5,000 c.p.s. at If 4w. OUTPUT. 
+ or—5DB. IMPROVED VENTILATION 
Latest 4-track Michigan UP TO 16 HOURS 
heads. PLAYING. — 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/:. Price includes: ior emply spool, dynamic microphone, handbook. 
LOOK AT THESE FEATURES! 


@ Piano key controls. @ 3 motors (beltiess system). @ PA. facilities. ® Tin. spools with lid on. 

@ Pause button. (Foot @ Wow and flutter .15°%, at @ Magic eye level indicator. @ Dimensions (with lid). 
control optional extra). 7'/z i.p.s. @ Signal/ncise better than 43DB. 16 x 7 x I3in. 

@ Digits! counter. & Weight: 30Ib. @ Superimposing switch. @ Separate treble and bas 


MODEL TRS | MODEL TR6 
3 SPEED 7” SPOOLS NOW AVAILABLE IN STEREO — PRICE: £135 


DIGITAL COUNTER tocteding, 2aynamie miss. 201204, seettert eo 
2 TRACK MODEL 


£46/10/- 


4 TRACK 
£49/15/- 


LOOK AND COMPARE 


@ BUILT in MIXER, a must @ Fest forward and rewind. 
for film’ enthusiasts. 


PRICE: 
WITHOUT MIC 
and SPEAKER 


@ Provision for Mic. and 


Incorporating the 
@ 2 speakers, for extended Radio P.U 


base response. - inputs ext. prea “TRUVOX’ 
: ; speaker and ext, Amp. decks. 
@ Superimposing. FREQ. RESPONSE: e eres TION 
-' 1 S. 
@® Monitoring. @ Tone control, 40-12, oooces my so Kee ow TRND FLUTTER: 
@ 3 SHADED POLE MOTORS. getter thas 15% at PA i.e. 
@ 3W output. @ Wow and flutter better © INDEPENDENT | SPEED pe prope: at, ame 
¢ INTERLOCKED PUSH ; 
@ Response 40—-15,000 than .15% tate. @ SEPARATE TREBLE AND 
.p.t. ®@ PAUSE CONTROL. : 
ride @ Weight i9lb. @ HUB LOCKS TO LocK @ MONITORING. 
@ Magic eye level indica- TAPE-REELS. © PA, FACILITIES. 
Tape speeds within plus or minus 1% of stated speeds. 
tor. @ Space for 3rd head. Size: 17%, x 1334 «% 7'sin, Weight: 32Ib including lid. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo cutput echo effect. Prices 
on application. All recorders fully guaranteed. Ask for further details. 


THE NEW PLAYMASTER BOOKSHELF LOUD SPEAKER SYSTEM — 
— — AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIES 


This provides the ideal speaker combination, where space is limited, for use with any of the 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox and 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. 


£12/ 10/ . NEW. nee ics “Old. Tas. 22/- W.A. and S.A. 30/- 


Unit built polished and wired in rosewood, 
Maple or Walnut. — Teak finish 10/- extra. £15/-/- 


Complete kit of parts less cabinet but including speaker, condenser, resister, inductance, 


Hashord padding, endstesein Ni PB £40 fi 


Post and packaging 12/6 extra. 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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IN HLFI STEREO EQUIPMENT BY CLASSIC 


Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplitiers. All units have built in dual wave 


tuners. 
, WRITE ALL 
FOR : / UNITS 
q FULL a era ~ o  CFULLY 
: fe ak ve wes ” fy en 
sec Wit) <) S38 tet I} GUARAN. 
- for cas ( x x ve == . 
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SPECIFICATIONS COMMON TO BOTH UNITS: 


@ Inbuilt high gain dual wave tuner with a Ceqvency coverage of 550 to 1,600 K.C. on the broadcast band and 16 


to 49 metres on short wave. @ EM84 tuning in 


icator giving accurate tuning with ease. Two channel tone control 


stage with separate bass and treble controls. @ Input facilities with switching for external tuner—stereo pick-up—stereo 
or mono tape recorder for recording or play back. @ Stereo reverse switch. @ Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers, @, Chassis 1s 
mounted in attractive and durable metal case finished in grey with embossed control panel in black and silver with 


* matching knobs. 


PLAYMASTER 4 UNIT 


| WITH TUNER 
 @ Output 8 watts per channel (16) watts. 
. ers giving response of 25 to 20,000 cycles. 
e tocurbornting Ferguson grain oriented output transform- 
S eae 4 6GW8, 12AU7, 6N8, 6AN7, EM84, and two 
_ AMPLIFIER AND TUNER 2£52/15/-.WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO MAGNA- 
VOX 8WR SPEAKERS. 


£69/10/- 


PLAYMASTER 101 UNIT 
WITH TUNER 
@ Output 12 watts per channel (24 watts). 
@ Incorporating Ferguson grain oriented output transform- 
ers giving a frequency response of 20 to 25,000 cycles. 
e hol 4 6GW8, 12AX7, 6N8, 6AN7, EM84 and two 216 
rectifiers. 


AMPLIFIER AND TUNER £56/10/-, WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO ROLA 12PX 
SPEAKERS, £79/10/. 


ALL. PRICES F.O.R. SYDNEY 


GNS. 


A COMPLETE HI-FI STEREO SYSTEM FOR ONLY 56 fox. 
UNIT STEREO PLAYMASTER AMPLIFIER No. 107 WITH PLAYMASTER TUNER 


—— ac eee ene 
Seg added features including EM&84 tuning indicator giving accurate tuning with ease. Input facilities with switching for stereo 


orf mono. Tape recorder for recording or play back, separate power switch, etc. 


SPECIFICATIONS 


@ Output 4 warts per channel (8 watts). 

@ Ferguson or A. and R. High fidelity output transformer. 

@ Inbuilt tuner with the new EM84 tuning indicator. 

@ Valves 2 6GW8, 12AU7, 6AE8, 6BA6, EM84 and 6V4. 

@ Supplied in self-contained case 
panel in bi 


finished in black or grey baked enamel with control 
ack and silver with matching knobs. 


@ Switching and input facilities for pick-up or tape recorder (stereo or mono). 
@ Fully guaranteed. 


Plus the new Garrard Autoslim stereo changer 


2 Magnavox 8in Dual come speakers and 


. 2M electrostatic t i f se of 6,000 t 
107 AMP. & TUNER ONLY £42/10/ if required ” the new Hic, Swesiers giving 8 frequency _respow in place ar he electrostatic 


Wired and tested speakers. 


PLAYMASTER AMPLIFIERS tess tuners 


SPECIFICATIONS AS ABOVE (AMPLIFIER ONLY) 
101 UNIT | No. 4 UNIT | 107 or No, 3 UNIT 
£32/-/- 


£42/-/- 
ALL PRICES F.0.R. SYDNEY. 


£45/10/- 


All Amplifiers cre 
as above Ililustration. 


CLASSIC RADIO 
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Distributors: 


G.R.D. INSTRUMENTS PTY. LTD. 


6 RAILWAY WALK, CAMBERWELL, VIC. - Telephone 82-1256 


For the Tope Enthusiast — THE B & O BEOCORD 2000 — IT’S SUPERLATIVE! 
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“THE BEST OF GEORGE BEVERLY 
SHEA, Stereo, RCA _ LSP-2392, 
- (Also Available In Mono). 


Interest: Gospel songs, 
Performance: Characteristic. 
G Quality: Normal, 
Stereo: Normal. 
It would take more than mere listen- 
‘ pes to establish whether, in fact, the 
“p38 songs here presented are “the best 
eorge Beverly Shea.” Nor is there 
s et clue as to when and where the items 
~ were recorded. 
4 I would judge that they are of fairly 
recent vintage and recorded, for the most 
part, with professional backing rather 
than with Crusade choirs and the like. 
In this matter, the jacket notes unfor- 
tunately offer no asistance. 
Be that as it may, the whole presenta- 
tion is in the familar Bev. Shea pattern, 
_ Tevealing a voice that is perhaps not as 
_ young as it used to be, but a conviction 
and a sincerity that remain undimmed. 
_ Whether you buy this record or an- 
_ other, as a memento of Bev Shea’s most 
recent Australian visit, remains primarily 
a matter of preference in regard to the 
song titles: “Blessed Assurance,” “Deep 
_ River,” “On Jordan's Stormy Banks,” 
“Until Then,” “How Great Thou Art,” 
_ “Somebody Bigger Than You And I,” 
“Sweet Hour Of Prayer,” “Holy, Holy, 
Holy,” “In Times Like These,” “Bless 
_ This House,” “Rocked In The Cradle Of 
The Deep” and “The Love Of God." 
__ As noted above, the quality is to nor- 
mal standards, including two numbers 
Ww) reprocessed into stereo. 


; x * & 


MAC WISEMAN _ SINGS _BEST- 
LOVED GOSPEL HYMNS, Ar- 
ranged and accompanied by the 
Jordonaires. Mono, Dot (Festival) 
ZL-31536. 
Interest: Hymns in western style. 
Performance: All right in its class. 
Quality: Normal mono. 
_ Mac Wiseman, a seasoned performer 
in folk, country and western style music, 
made this disc, so the story goes, to 
commemorate his tenth year as an artist 
with Dot Records. 
As you might expect, it’s in typical 
“western” style and with backing from 
i guitar, electronic organ and the Jordon- 
_ aires’ vocal group. 
If you like your hymns in western 
style, then Mac Wiseman is worth a 
hearing. If you don’t, then I doubt that 
his e orts will change your opinion. 
He si 
ie) “Peace In The Valley,” “Let The 
Lower Lights Be Burning,” “I Heard 
_My Mother Call My Name,” “Bringing 
In The Sheaves,” “Where Is My Boy 
‘ Tonight,” “Beautiful Garden Of Prayer,” 
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“Beautiful Isle Of Somewhere,” “In The 
Sweet Bye And Bye,” “If I Could Hear 
My Mother Pray Again,” “Shall We 


Gather At The River,” “Lord I'm 
Coming Home,” “Tell Mother Ill Be 
There.” . 
A disc with sectional appeal. (W.N.W.) 
* * * 


SINGING TOGETHER (Like We Did 
Back Home). Mary Jayne And Polly 
Johnson With The Dick Bolk 
Singers, Directed Ry Jim Owens. 
Mono, Word (Gospel Film Mibni- 
stry) W-3300-LP. 

Interest: Gospel songs. 
Performance: Good. 
Quality: Normal mono. 

In the March issue, I strongly recom- 
mended a solo album by Polly Johnson, 
reportedly the only solo devotional disc 
she recorded before being killed in a 
tragic plane crash. I happened to notice 
this present one in the GFM_ display, 
presumably made before the solo album, 
in which Polly duets with her close 
friend Mary Jayne. 

The notes point out that the two 
girls come from very _ similar 
backgrounds, both having been profes- 
sional musicians before diverting their 
talents to spiritual ends. Their. voices 
are certainly remarkably alike and it’s 
not immediately evident who's singing 
what part. 

To me, this disc doesn’t have quite 
the polish of the one reviewed earlier 
but it’s a good one, nevertheless, and 
well worth a. hearing. Mary and Polly 
sing 

Pl Never Be Lonely,” “A Place That 
I Know,” “I'll Be Somewhere Listening,” 
“The Haven Of Rest,” “Since I Be- 
lived,” “Night Watch,” “Down The Saw- 
dust Trail,” “Previous Memories,” “His 
Hand In Mine,” “The Ninety And 
Nine,” “What A_ Precious. Friend,” 
“Whispering Hope.” 

As I said, well worth a_ hearing. 
(W.N.W.) 

* * * 


SACRED HAWAIIAN MELODIES. 
Bud Tutmarc, Guitar; with Mark 
Davidson, Pipe Organ. Mono, Word 
(Gospel Film Ministry) LP-8022. 


Interest: Hawaiian guitar. 
Performance: Competent. 
Quality: Normal mono. 

At a Saturday night Gospel rally, an 
Hawaiian steel guitar, generously ampli- 
fied and well played, is a sure-fire hit, 
both for accompaniment and as a fea- 
tured instrument. 

But, taken out of context, robbed of 
the visual and “exposed” for 12 numbers 
in a row, the instrument rather tends 
to wear Out its welcome. 

Bud Tudmarc, friend and protege of 
the late Sol Hoopii, another Gospel 
artist, is not short on technical skill 
and employs a couple of novelty tech- 
niques by way of variation. One is a 


tension type vibrato which, unfortunate- 
ly, drops the pitch more than it raises 
it, producing (to me) an intolerable flat- 
tening of pitch in “Whispering Hope.” 
The other is apparent manipulation of 
the volume control to eliminate the 
transient altogether and present each 
note or chord as an entity which builds 
and decays almost symmetrically— 
a most unusual, if synthetic, sound. 

Perhaps I should mention that sup- 
port is provided by Mark Davidson on 
pipe organ but he doesn’t get much of 
a Jook in. The titles: 

“My Beautiful King Of Kings,” “The 


STEREO 
EQUIPMENT 
CABINETS 


New 1965 models are now 
available. Can also be supplied 
"make it youself” kits. 


in 
Write for illustration. 


H. B. RADIO PRODUCTS 


Manufacturers of Quelity Radio and 
Radio Furniture for 36 years. 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 


Telephone: 56-5580 


~ EKCO- STYLUS 
RADIOGRAM NEEDLES 


“EKCO”—WISDOM :— 


@® EKCO—STYLUS are minutely 
examined at all stages of 
manufacture. A Built-in 
guarantee with every needle. 
PERFECTION is our Pass- 
word! 

TREAT your RECORDS like 
V.1.P's —- use  Ekco-Stylus 
ALWAYS. 


Have your needle checked 
for hidden WEAR Our Needle 
Clinic will examine it FREE. 


Sapphire or Diamond—Full range 
Retipping a Speciality 


Available at all good Music 
Houses. 


Enquiries. 


ERNEST KUENZLI 


PTY. LIMITED 
60 HUNTER ST., SYDNEY 
PHONE: 28-6991 


Dual 1009 Record Changer 

Studio Pickup Arm fully balanced vertically and hori- 
zontally mounted on a ball bearing in both directions. 

Stylus pressure adjustable from + to 7 grams—fingertip 
contro! and indicator scale. 

Slide in Head with simple and effective cartridge mount- 
ing—accepts all cartridges with std. 4” mounts. 

Four speeds with vernier speed control—speed can be 
controlled plus or minus 3 per cent. 

Heavy duty — 4-pole — magnetically shielded motor — 
rubber mounted. 

Cast Duralumin turntable weighing over 7lb assures 
uniformly constant speed. 

Extremely light slide controls permit automatic opera- 
tion without vibration—automatic cycle will operate as 
low as + gram stylus pressure. 

Triple function: Manual—Automatic single player and 
changer operation. 

New design spring and rubber chassis mounts eliminate 
possibility of feedback. 

PRICES— 

1009 (without cartridge) .. .. ....... £47 15 0 
1009/CDS (crystal cartridge and Sapphire) £53 12 0 
1009/DMS (magnetic cartridge & Diamond) £59 15 06 


Dual 1010 Record Changer 

Permits following modes of operation: manual single 
record play; Automatic single record play with short 
spindie, and automatic record changing of up to 10 
records of same size with changer spindle.  Self- 
stabilising changer spindle (without overarm), modern 
lightweight tonearm of high torsion-resistance and. small 
mass, with tonearm lock and separate muting switch, 
for both stereo channels. Cartridge holder with Dual 
stereo crystal cartridge CDS 620. Operation by means 
of two smooth working slide switches for record size 
selection. Start (and instant-change), instant stop (also 
returns tonearm to its rest), and manual operation. 
4-speed, rugged 2-pole Dual induction motor, automatic 
disengagement of drive wheel. 

STANDARD: £29/6/- HI FI: £31/9/- 


Dual 1011 Record Changer 


Permits intermix of different size records, otherwise 
operation and features are as in Dua] 1010: manual 
single play, fully automatic single play, full automatic 
changing. Operates with slide switch for start (and in- 
stant change), instant stop with automatic return of 
tonearm to its rest), and manual operation. 

£33/4/- 


Dual 400 Record Player 

Modern, torsion-resistant lightweight tonearm with built- 
in Dual stereo crystal cartridge CDS 520/3 including 
micro and standard sapphire stylus. For all record sizes 
and types. | Separate muting switch for both stereo 
channels, Tonearm lock. 4 speeds: 2-pole Dual induc- 
tion motor, automatic disengagement of drive wheel, 
turntable brake. Unique top-mount spring screws make 
the Dual 400 easy to Sry from above. 


20/14/- 


FRED A. 


Distributed by: N.S.W. and Victoria—all leading electrical houses 
QUEENSLAND—Ron Jones Pty. Ltd. 1-5 Merton Road, South Bris bane. 
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For Perfection 
In Music 


Tepe teirss nee age 


Dual 400 


FALK & CO. PTY. LTD. 


KING STREET, ROCKDALE. 


PHONE 1LX4783 


SA—L. 5S. Wise Ltd.. 196 Gilles Street, Adelaide 
W.A.—Athol M. Hill, 842 Hay ‘Street, Perth 
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over Of My Soul,” “End Of The Trail,” 
“He Hideth My Soul,” “After,” “When 
They Ring The Golden Bells,” “Be 
_ Ready,” “Hold My Hand,” “Nail-Scarred 
E, Hand,” “One Master,” “No One Ever 
_Cared For Me Like Jesus,” “Melody 
_ Divine.” 

_. To sum up, this is a record which 
_ you should hear for yourself. Depend- 
ing on your viewpoint, it could enter- 
tain, intrigue or make you swear off 
steel guitars for the rest of your life! 
(W.N.W.) 


FROM STAGE 
AND SCREEN 


LOVE SCENE. Elmer Berstein conducts 
| music from the great romantic films, 
Dot (Festival) 12-imch _ stereo, 
SZ LP 931,535. Also on mono, 
ZL-31,535, 


Interest: Movie themes. 
Performance: Smooth. 
Recording: Excellent. 
Stereo Quality: Good. 

For those without a “singing strings” 
type big-band record of romantic film 
themes, this would be a good choice. 
_ Elmer Bernstein and an unnamed orches- 

tra play warmly and smoothly a dozen 

well-known and fondly evocative themes, 
_making very pleasant listening indeed. 
The themes are “Gone With The 

Wind,” “Around The World In 80 Days,” 

“Spellbound,” “Love Is A Many-Splen- 

doured Thing,” “For Whom The Bell 

Tolls,” “Lili,” “Raintree County,” “A 

Streetcar Named Desire,” “Laura,” “A 

Place In The Sun,” “Broken Arrow” and 

“The View From Pompeys Head.” 

Technically the disc is excellent, with 
very low noise, indiscernable distortion 

and good tonal. balance. The stereo is 

wide but unexaggerated. 
Recommended for pleasant listening 

anytime. (J.R.) 

* * * 


THE SOUND OF MUSIC. Music and 

lyrics by Richard Rodgers and 

Hammerstein II. Original 

sound track album Julie 

Andrews and Christopher Plum- 
mer, Stereo, RCA LSO-2005. 


Interest: Popular musical. 
Performance: Excellent. 
Quality: Mostly good. 
Stereo: Good definition. 

After a run on Broadway of 1,442 
pe sormanices, there is no need to specu- 
ate about the appeal of “The Sound Of 
Music.” The success of this film version 
by 20th Century-Fox, starring Julie 
Andrews and Christopher Plummer, 

_ seems assured. 

It is a warm, human story of a young 
novitiate, too unconventional and too 
spontaneous to fit into the ordered pat- 
tern of convent life. Instead; she be- 
comes governess to the family of the 
widowed Baron Von Trapp and gradu- 
ally humanises his rigid naval outlook 

on family life by introducing “the sound 
of music.” 

Later, the musical accomplishments 
of the family group provide the means 
whereby they escape the Nazi net which 
“encompasses their Austrian homeland, 
Included on the two sides are “Pre- 
lude,” “Overture,” “Morning Hymn and 
Alleluia,” “Maria,” “I Have Confidence 
In Me,” “Sixteen Going On Seventeen,” 
“My Favourite Things,” “Climb Every 
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Mountain,” “The Lonely Goatherd,” 
“The Sound Of Music,” ‘“Do-Re-Me,” 
“Something -Good,” “Processional and 
Maria,” “Edelweiss,” “So Long, Fare- 
well,” “Reprise.” 

The recording generally is excellent, 
with Julie Andrews performing just as 
you would expect. However, some may 
be disappointed with the Mother Abbess’ 
song, “Climb Every Mountain,” admit- 
tedly not an easy one to sing, but not 
as smooth and true here as it might be. 
Then, there are a couple of tracks on 
side 1 that have more tape background 
than one expects these days. 

But these minor criticisms shouldn't 
be magnified overmuch. It’s an enjoy- 
able disc from a most enjoyable show. 
(W.N.W.) 

* * * 


FIDDLER ON THE ROOF. Book by 
Joseph Stein, music by Jerry Bock, 
lyrics by Sheldon Harnick, Original 
Broadway cast album with Zero 
Mostel, Maria Karnilova and Bea- 


trice Arthur. Stereo Dynagroove, 
RGA LSO-1093. (Also available in 
mono). 


Interest: New musical. 

Performance: Competent, spontan- 
eous. 

Quality: Very good. 

Stereo: Seldom bettered. 

“Fiddler On The Roof,” a new musi- 
cal and the fifth from the team of Jerry 
Bock and Sheldon Harnick, traces the 
fears and fortunes of a tiny Jewish com- 
munity in Anatevka, an impoverished 
village in Czarist Russia. 

Tevye (Zero Mostel) a pious dairy- 
man, has five daughters who should, 
by tradition, have married men chosen 
for them by their parents. But true love 
intervenes and, before it, tradition has 
to yield as gracefully as it can. And 
tradition receives a further blow when 
it becomes evident that the community 
must break up and seek freedom to live 
and worship wherever they can find it. 
And, for Tevye, the land of hope is 
America, no less. 

The whole atmosphere is very human 
and I can well understand the “New 
York Times’” verdict, quoted in the 
notes, “. . filled with laughter and 
tenderness.” 

Zero Mostel is the foundation charac- 
ter on which the show is built but 
other members of the cast provide him 
with excellent support. 

The track titles: “Tradition,” ““Match- 
maker,” “If I Were A Rich Man,” “Sab- 
bath Prayer.” “To Life,” “Miracle Of 
Miracles,” ‘“Tevye’s Dream,” “Sunrise, 
Sunset,” “Now I Have Everything,” “Do 
You Love Me,” “Far From The Home 
I Love” and “Anatevka.” 

The level off the disc is unusually 
high but the quality is very clean and 
the stereo separation excellent. 

Well worth a hearing if you're inter- 
ested in new shows. (W.N.W.) 
* * * 

HELLO DOLLY! In Dance Time. The 
Tommy Dorsey Orchestra under 
the direction of Sam Donohue, 
RCA “Dynagroove,” Stereo. LSP- 
2916. 

Interest: Topical dance music. 
Performance: Impeccable. 
Quality: Excellent. 

Stereo: Variable. _ 

“Hello Dolly!” (originally called “The 
Matchmaker”) is the disarmingly charm- 
ing saga of a semi-pro marriage broker 
who winds up marrying her star client. 
The show was a great success on Broad- 


THE SERIES “420” 


Ferrograph 


With facilities for mono-stereo 


recording and play back, and 
incorporating 4 separate amplifiers 
for maximum versatility. 


What the Series ‘'420’’ will do: 


1. Mono records and plays back with 
continuous monitoring on either 
channel. 

Stereo records and plays back with 
continuous monitoring on _ both 
channels. 

3. Plays back four-track pre-recorded 

material (Model 424 only). 


N 


4. Plays back on one channel whilst 
recording on the other. 


5. Re-records from one track to the 
other. 


6. Whilst re-recording, permits addi- 
tional material to be super-imposed. 


7. Permits instant comparison. of 
recorded signal with input signal. 


8. Permits the introduction of echo 
effects. 


Here, for the first time, is an instru- 
ment so versatile that it is difficult to 
conceive a need that cannot be instantly 
satisfied. Ferrograph Series 420 is the 
result of a close study of user require- 
ments based upon a comprehensive 
survey in which several thousand Ferro- 
graph users took part. The advanced 
standard of performance once again 
demonstrates Ferrograph’s mastery of 
the art of tape recording. Write for 
details of the two models 422U and 


424U., . also the manual Series 5S. 
422U —424U .,05..056 £247 3 6 
SAN eRe Cara £220 13 6 


SOLE AUSTRALIAN AGENT: 


Tape Recorders 
PTY MUnD; 
60 Clarence Street, Sydney 
Telephone 29-1571 


is fee ea Gea 


Please send me, free and post free, full 
details of Ferrograph Series 420 and §, ‘ 


; Names cs oh 
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THE BETTER THE SQUARE WAVE RESPONSE, 


THE BETTER THE CARTRIDGE 


“My colleagues 
and I are fully 
confident, that a 
good square wave 
response seems 
to correspond 
more closely to 
the conclusions 
of prolonged and 
informed _listen- 
ing tests than any 
other simple - 
measurements, that we have ever made.” 

——Percy Wilson, M.A. “The Gramophone” (UK), Jan. °65. 


“The shape of the reproduced square wave is an indication of a cart- 
ridge’s over-all quality.” 
—Hirsch-Houck Labs. “Hi-Fi/Stereo Review” (USA) July °64. 


The July 1964 issue of ‘Hi-Fi Stereo Review” (U.S.A.) features an 
important article showing comparative performance results of all leading 
stereo cartridges, WHICH INCLUDE OSCILLOSCOPE PHOTC- 
GRAPHS OF THE RESPONSE TO A 1000 CPS SQUARE WAVE 
AS RECORDED ON THE CBS SQUARE WAVE DISC. These 
comprehensive reports were conducted by Hirsch-Houck Laboratories, 
unexcelled in the field of audio testing, and show graphically and 
indisputably that ADC cartridges rate best, as their SQUARE WAVE 
RESPONSE IS FAR SUPERIOR TO THAT OF ANY OTHER 
PLAYBACK HEAD (and as their frequency response curves are 
extremely flat all the way out). 


One of the chief reasons for these truly outstanding results is the fact, 
that the ADC INDUCED MAGNET DESIGN capitalises on the 
principle of an exceptionally low moving mass, which is less than one- 
third that of all other magnetic cartridges. 


A better square wave response, therefore, indicates better “transients,” 
less distortion and a higher overall quality of sound reproduction OF 
ACTUAL MUSIC, This is a direct reflection of the ability of the stylus 
to remain in contact with the groove and follow its convolutions ac- 
curately, even at the most difficult points. 


See for yourself and write for our free COMPARATOR GUIDE. 


J. H. REPRODUCERS 


199 WAVERLEY ROAD, EAST MALVERN, VIC. 


TELEPHONE: 211-5149 


Exclusive Australian Representatives for ADC. U.S.A. and makers of 
the J.H. pu. arm and synchronous turntable. 


way and, by all accounts, is going to 
be equally successful in this country. | 

The show features a flock of really 
good tunes, from ballads to rhythm — 
numbers, which are well suited to the 
sound of the Tommy Dorsey Orchestra, 
one of the greatest bands of the great © 
Swing Era. If you were fortunate enough © 
to hear Tommy Dorsey in his prime, 
this collection will give you nostalgic 
chills of delight. 

The numbers played are: “Hello” 
Dolly!” “I Put My Hand In,” “Elegance,” © 
“Put On Your Sunday Clothes,” “Dan- 
cing,’ “Motherhood,” “Before The 
Parade Passes By,” “It Takes A Woman,” © 
“It Only Takes A Moment,” “So Long ~ 
Dearie,” “Ribbons Down My Back” and ~ 
“Call On Dolly.” E 

The audio quality is right up to | 
RCA’s usual fine “Dynagroove”  stan- | 
dard and the stereo varies between an ™ 
even spread and passages of cmphasised * 
separation. (K.W.J.) % 


- Instrumental, 


Vocal & Humour 


MOZART — COMPLETE DANCES — 
AND MARCHES, Volume 2.” 
Vienna Mozart Ensemble con- — 
ducted by Willi Boskovsky. Decca © 
12-inch stereo, SXLA 6132. Also 
on mono, LXTA 6132, % 
Interest: Minor Mozartiana. 
Performance: Dry but warm. 
Recording: Excellent. 

Stereo Quality: Widespread. 


A collection of smaller Mozart pieces, 7 
dances and marches of delightful ele- | 
gance and with that indefinable and © 
timeless freshness which seems to per- © 
meate all of the composer’s works. The 
second volume in a complete recording ~ 
of the dances and marches by Boskovsky 
and the Vienna Ensemble, this one 
features the March in D, K.408/2, the ~ 
Twelve German Dances K.586, Two 
Minuets With Contredanses; K.463, the © 
March in C, K.408/3, and Seven 
Minuets, K.65a (K.61b). - 

The Ensemble play with a delicate | 
combination of dryness and warmth © 
which to my mind suits the marches © 
and dances admirably. I think most © 
Mozart lovers will find the performance — 
very much to their liking. 

The recording is excellent on all 
points, with smooth and widespread — 
stereo. Midaatie pga yeaa (J.R.). 


WHITE GINGER BLOSSOMS and other — 
Hawaiian instrumental favourites, 
composed by R. Alex Anderson. 
Played by The Honolulu Sym- 
phony Orchestra, conducted by 
George Barati. Festival Stereo 
SFL-931,528. 
Interest: Hawaiian Symphonic. 
Performance: Slick, 

Quality: Good. 
Stereo: Even spread. 

This is a rather unusual recording in 
that it features the music of Hawaii 
played by a full symphony orchestra 
instead of the usual, and _ traditional, 
steel guitars, etc. This sound, although 
at first a little strange to the ears, later 
shows these numbers to have potentially 
wider dimensions than one is perhaps 
inclined to credit them with. 

The various tracks are: “White Ginger 
Blossoms,” “Lovely Hula Hands,” “Island 
Medley,” “Cherry Blossoms,” “I Will 
Remember You,” “Island Love Song,” | 
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‘ READER’S 


: DIGEST 
. ALBUM 


THE GREAT BAND ERA. 10-Record 
“Album Plus Extra Bonus Record, 
~ Stereo, “Reader’s Digest.” (Also 

_ available in mono.) 

. Interest: Pop music—1936 to 1945. 

Performance: All good. 

‘Quality: For the years involved-— 

¢ : excellent. 

-Stereo: A fair imitation. 

For those who remember, perhaps 

; with a feeling of nostalgia, the big band or “swing” era of the late 30s 

and early 40s, “Reader’s Digest” have provided, in this 10-record album, 

a unique collection of the most popular numbers from the top groups of 
the period between 1936 and 1945. 

i Of the 120 numbers on the discs, 80 are played by the groups (listed in 

order of popularity) of Tommy Dorsey, Glenn Miller, Artie Shaw, Freddy 

Martin, Benny Goodman, Sammy Kay, Guy Lombardo, Vaughn Monroe, 

Hal Kemp, Larry Clinton and Alvino Ray. The remaining 40 numbers 
feature 26 lesser known groups: which include Duke Ellington, Charlie 

- Spivak, Lionel] Hampton, Tony Pastor, Ziggy Elman and Bunny Berigan. 

Space will not permit us to list all of the numbers but, picking at random, 
$ we find such favourites as: “I’m Getting’ Sentimental Over You,” “Take 
_ The ‘A’ Train,” “Moonlight Serenade,” “These Foolish Things Remind Me 
> Of You,” “Sentimental Journey,” “A Sailboat In The Moonlight,” “Moon- 

light And Shadows,” “It Had To Be You,” “Rum And Coca Cola,” “Heart 
And Soul,” “You Must Have Been A Beautiful Baby,” “That Old Black 
Magic,” “Warsaw Concerto,” “Serenade In Blue,” “Blues In The Night,” 
“Blueberry Hill,” and lots of others. 

es In preparing this album, the Australian Reader’s Digest people have 
closely followed a similar album released by their parent organisation on 

the American market, but with the important difference that some 21 

» numbers from the American set were omitted and their place taken by 
numbers from groups which had achieved greater popularity in Australia 

$— during the period concerned. In reviewing the set I had the opportunity of 
listening to both the American and Australian albums and must confess 

I am in complete agreement with the Reader’s Digest decision on these 
numbers. 

The era represented by these recordings was, perhaps, some sort of a 
turning point in musical history, ushering in as it. did the mass adulation by 
teenagers (or “bobby-soxers” as they were then called) of their entertainment 

2 idols. The historical significance of the set is enhanced by the fact that 

2 these are all original recordings from the era, and not modern simulations. 

The recording quality of the discs is, of course, limited by the period 
from which they were taken but, in my opinion, Reader’s Digest and 

3 R.C.A. have done an excellent job of reprocessing the set and those with a 

musical interest in the period will not be disappointed on this score. The 

album is complete with a 24-page guide and available at the usual Reader’s 
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“INNERBOND" 


(Regd.) 


BONDED 
ACETATE 
FIBRES 


for packing in 


SPEAKER 
ENCLOSURES 


A new resilient Bonded Wad- 
ding made from ultra fine 
Cellulose Acetate Fibres that 
gives high efficiency for 
Sound Absorption. 


“INNERBOND" is _ light, 
clean, dust free and easy to 
handle. Because all the fibres 
are bonded "INNERBOND" 
will hang as a “curtain'’ and 
will not fracture or break- 
down due to vibration. 


"INNERBOND" js odourless, 
highly resistant to attack by 
bacteria or fungus and is 
vermin repellent. "INNER- 
BOND" at 16 oz./sq. yd. has 
a nominal thickness of |'' and 
at this density is recommend- 


Digest keen price. 


I derived a great deal of personal enjoyment out of reviewing this 
album and can heartily recommend it to anyone with an interest, historically 
or otherwise, in the music of 1936 to 1945. (K.W.J.). 
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“Mele Kalikimaka,” ‘“Malihini Mele.” 
All of these numbers were composed by 
Hawaii’s favourite and most prolific 
composer, R. Alex Anderson. 

If you like the music of the islands 
-and the idea of it being given the 
“Mantovani treatment” doesn’t stop you, 
‘then this recording could be for you. 
Personally I found it very relaxing and 
‘rather a pleasant change from the 
usual. The audio quality is quite good, 
although not in the “excellent” class; 
the stereo is evenly spread without 
gimmicks of any kind. (K.W.J.). 

hs * * * 


THE BREEZE AND I. The Music of 

_ Lecuona, D’Artega And H 

" Orchestra. Stereo, Universal Record 

A Club SUP-539, 

Interest: Orchestra, Latin-American 
flavour. 


¥ 
___ Performance: First class, 

., Quality: Absolutely clean. 
a Stereo: Well spread. ; 
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The jacket notes describe Ernesto 
Lecuona as Latin America’s most famous 
composer and the numbers presented 
here as among his best known .. . 
numbers that “have captured all the 
magic of the Caribbean.” © 

Whether or not the claims are strictly 
factual, I’m not sure but I won’t quarrel 
with the summary of the music. It’s 
tuneful, romantic, yet full of vitality 
and fortified freely with Latin-American 
rhythms. , 

And D’Artega, with orchestra, enters 
right into the spirit of it. They play: 

“Malaguena,” “Ante El Escorial.” 
“Jungle Drums,” “Amor Que No Es 
Verdad,” “Argnesa,” “La Comparsita,” 


is “The Breeze And I,” “Amor Que Bonito 


Has Vuelto,” “No Tienes Corazon” and 
“El Merinaque,” “Say Si Si,” “Gitane- 
rias,” “Cordoba.” 

This is a good record at any price, 
better still at the Club price and a 
real bargain if it comes to you on a 
dividend basis (W.N.W.). 


ed as a packing in Speaker 
Enclosures for Sound Absorp- 
tion. 


If unobtainable from local 
Electronic Dealer 


For 1 sq. yd. as above send £1-0-0 
For 2 sq. yds. as above send £1-17-6 
For 4 sq. yds. as above send £3-5-0 
Postage paid in Australia and Territories. 


To the Manufacturers: 


WONDER WOOL 


PTY. LIMITED 
87 JAMES STREET, 
LEICHHARDT, N.S.W. 


POSTAL ADDRESS: 
BOX 548 — G.P.O. SYDNEY 


Phone 56-2780 
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introducing the 


TRUVOX 90. 


Clinically professional in every line. Crisply precise 
in operation, Full and faithful in reproducing sound 


. . . this sums up the new Series 90 — the finest 
yet from TRUVOX. 


ILLUSTRATED: 
PD.97 2-track stereo tape unit 
PD.99 4-track stereo tape unit 


ALL THESE FEATURES: 


“PIANO KEY” OPERATION : CATHODE FOLLOWER OUTPUT : RECORDING LEVEL V.U. 

METERS : 3 SPEEDS : HUB-LOCK REEL CARRIERS , 4-DIGIT COUNTER : AUTO. 

STOP. 2: WILL OPERATE ALSO IN UPRIGHT POSITION : MIXING FACILITIES : SPECIAL 

CUE CONTROL : TRACK-UPON-TRACK RECORDING 

ECHO CHAMBER EFFECTS: FREQUENCY RESPONSE, ALL MODELS, AT 71% LP.S. 30-20,000 C.P.S. 
+ 4 DB; 3% LP.S. 40-12,000 C.P.S. + 4 DB; 1% LP.S. 60-8,000 C.P.S. + 3 DB. 


OTHER MODELS INCLUDE: COMPLETE TAPE RECORDERS, 2 OR 4-TRACK, R92 OR R94. 
MONAURAL TAPE UNITS, 2 or 4-TRACK, PD93 OR PD9S5. 
DECKS ONLY, 2 OR 4-TRACK, D92, D94, D97, D99. 


CAN BE SEEN AND DEMONSTRATED — Thomay STEREO CENTRE, 161 EXHIBITION ST., MELBOURNE 


PRICE 
155 gens. 


Guaranteed and Serviced by the Australian Distributors: 


BROWN & WATSON ELECTRONICS PTY. LTD. 


281 LATROBE ST., MELBOURNE. PHONE 67 8025 


139 TRAFALGAR ST., ANNADALE 1023 HAY ST., PERTH NORTH TER. HOUSE > 
N.S.W. PHONE 68 4441 PHONE 21 4621 ST. PETERS, S:Awae 


LOOK AT THESE a aS RTE ait ar i 
SPECIAL OFFERS FOR MA y ib 
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Pioneer SM-B 161 stereo amplifier, 2 2 Orpheus Silex turntab‘e All Balance 


broadcast tuners, SW, tI w.p.c.; dual afcit ADC 770 
cartridge, | m 
LETA Pr mecianie. seta ke 


400 hi-fi_ turntable; 2 Wharfedale  8in 

speakers, TOTAL: £85. If you prefer Dual 
Laberaft 605L turntable, All Balance arm; 
ADC 0; 
TOTAL et pa diy de £38 


1010 turntable with ADC 770 cartridge and 
a ei CT 


STOP! Hear the new latest models of 
Armstrong amplifiets -— the 200 range 
Power output 10 watt per channel; Fre- 
quency response 30-20,000 cps plus minus. 
| db; Distortion less than 0.5%; Radio 
coverage FM and Medium  wayebands; 
Stereo radio full provision for adding mul- 
_tiptex decoder; optional case, Teak and 
Vinyl hide, 
PE 


Just arrived! Model 222 integrated stereo 
amplifier, Output 10 watt per channel. Fre- 
quency response 30-20,000 cps plus minus 
1 db. Harmonic distortion better than 0.5% 
at 8 watts. 223 AM/FM Tuner, which covers 
the full FM and medium wavebands, will 
operate with any amplifier or tape re- 
corder. 

Sensitivity: FM 1.5V for 20db quieting. 
AM 5V- for 20db, Coverage FM 87-108 
M/cs. AM 182-600 metres 500-1650 K/cs. 
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226 Tuner-Amplifier 10 watt per channel, 
frequency response 30-20,000 cps plus minus 
1 db. Harmonic distortion better than 0.5% 
at 8 watts. Two pick-up inputs to pro-. 
vide for magnetic, ceramic or crystal pick- 
up. Inputs for tape playback and output 
for recording, 

227 Tuner-Amplifier, same as 226 Tuner- 


2 Wharfedale 10in 
Golden speakers, 


TOTAL . Ae, et 
RETAIL: £168. 
VCC C CU UU OTe eee ee 
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PE 33 world’s best hi-fi beltdriven turn- 


table, exclusive to Recorded Music 
Salon; Pioneer SM-G 204B stereo 


amplifiers; 2 Leak 
sandwich speakers. 
MOTDAL pcan aier tatacna's 
RETAIL £414: 
If you prefer 2 Super 10in Wharfedale 


Toa ye hers Pan Oe EF 


TUCO ECP Pe 


3 Tru Vox TSA 100 fuily transistorised 10 
watt per channel steveo amplifier; 2 

Wharfedale Golden RS/DD 10in speakers: 

PE 34 turntable with 

diamond magnetic car- 

tHdge > TOTAL) 2g cs 


RETAIL: £240. 


SNUTECCNTARAASES ADEE SERA AL TERETE OANE NOES EE 


Ue 


PE HSV 20 10 watt per channel, top- 
class German stereo amplifier. 2 Heco 
hi-fi speakers; Garrard AT 6 hi-fi turn- 


table with diamond ‘ 
needle, s ge nond magnetic car- £150 
tridge. 
TOTALS (6 staae: |. Re TOTAL .. .. Ti ! 
' Amplifier, on'y pick-up input is designed for 


RETAIL: £123, RETAIL: £207. ceramic or crystal pick-ups. 


seuecevegesgnosuueccusentuscengnsoraguascnaseeccanaueacascesneanaoeveageesesteseecagaounesgeea econo eezsaceeseag cue eveceatsesonanagueeceneneetsasconueeseecenvneaneuicoeceasseennnaartitiansante VOTE 


6 Pioneer SM-B 161 AM/AM/SW # tuners, 

stereo atplifier; 2 Wharfedale 8in 
RS/DD speakers in beautifully designed 
cabinets; PE 34 turntable with 10 


FI 
a 
E 
3 
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For further information about the Armstrong amplifiers please write to TRUE FIDELITY, 23 Collins Street, MEL- 
BOURNE. We are sole agents for Armstrong Audio Equipment in Australia. We will care-pack and freicht anywhere, 
If the goods vou require are not listed, write for our prices—you'll be delighted! R.M.S, (True Fidelity) are famous for 
selling the best quality equipment, and indisputably the cheapest in Australia. 


RECORDED MUSIC SALON ® Swuts, 


C. PINCZEWSKI TRUE FIDELITY Telephone: 63-6257 
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THE MELODY LINGERS ON — Liv- 
a Strings Plus Harp. Arranged 
_. and conducted by Johnny Douglas. 
Harpist’ Maire Goosens. R.C.A. 
Camden 12in stereo, CAS-847. 
Interest: Favourites, old and new. 
Performance: Smooth, lingering. 
Recording: Very good. 

Stereo Quality: Well abi 

- Another of those delightfully smooth 
recordings of melodies so familiar and 
likeable that one often finds it hard to 
‘tell whether they are old or new. This 
collection by the Living Strings and 
‘Marie Goosens on the harp is both 
‘smooth and refreshing, and would be 
ideal as dinner music, “quiet evening” 
‘music, or dance music for the latter end 
‘of a party — the stage commonly re- 
ferred to as “shufflin’ time.” 

__ The melodies played as “The Song Is 
Ended (But The Melody Lingers On),” 
“Tt Only Takes A Moment,” “I’ve 
‘Grown Accustomed To Her Face,” Med- 
ley — “Song Of India,” “Estrellita,” 
“Time On My Hands,” “Shangri-La,” 
“With The Wind and the Rain in Your 
Hair,’ “Roxanne,” “Blue Moon” and 
“Climb Ev’ry Mountain.” 

__ The recording is very good, although 
the bass is a little low when played 
with the standard RIAA curve and “flat” 
controls, Distortion and noise are both 
-yery low and the stereo is spread quite 
smoothly. (J are Ms 


.LA PALOMA. Billy Vaughn And His 


Orchestra. Stereo, Dot (Festival) 
ZL-31-492. (Also Available In 
Mono). 

Interest: Listening, dancing. 
Performance: Typical Vaughn 
melodic. 


Quality: Good. 
Stereo: Normal. 
As noted above, this is a typical Billy 
Vaughn offering, with singing sax. (or 
saxes) ap. front and the emphasis on 
melody. For those with an inclination to 
dance, he’s arranged the tempos to suit 
although the twelve tracks with an aver- 
age of about 2 minutes each, are aggra- 
-vatingly short: 
“La Paloma,” “Time Was,” “Say Si 
$i,” “Mexicali Rose,” “El Choclo,” “La 
-Golondrina,” “Brazil,” “Estrellita,” “La 
_Cumparsita,” “Perfidia,” “Yours,” “The 
Peanut Vendor.” 
Still, it’s pleasant listening, well re- 


corded technically, and should find 
- plenty of Birt (W oy ay 


BACH ORGAN WORKS VOL. III. Ger- 
nando Germani at the Organ of St 
Laurens Church, Alkmaar, Holland 
Prelude and Fugue in E Minor 
(“Wedge”), BWY548; Toccata and 
Fugue in D Minor (“Dorian”), 
BWV538; Passacaglia and Fugue in 
C Minor, BWV582; Prelude and 
Fugue in D, BWV532. World Re- 
cord Club 12in mono, TE-537, 
Interest: Bach organ works. 
Performance: Usual 
polish, 

Recording: Excellent. 

The third volume in World Record’s 

release of recordings of Fernando Ger- 

_ mani Bleying on the magnificent baroque 

organ of Alkmaar’s Grote Kirk St. Laur- 

ens, and of the same high standard as 

_ the first two (reviewed in the October and 
December, 1964 columns). As I mention- 


Germani 


stodgy, and now and again liable to the | 
charge of over-registration, but he is 
probably the greatest living organ vir- 
pg and in general his playing is excel- 
ent. 

And, of course, the further bonus with 
these recordings is that they are played 
on an instrument eminently suited to 
this type of music. The Alkmaar organ 
is almost the baroque paradigm, with | 
plenty of the upper mutations and mix- | 
ture-work so necessary to keep contra- | 
puntal parts separate and avoid muddi- 
ness. 

The playing on this disc is excellent, 
particularly in that delightful Prelude 
in BWV532. Registration is relatively 
reserved, and the interpretation is acute 
without rigidity. Some may perhaps feel 
it a little pedantic, but I prefer this to 
the looser playing often encountered. It 
depends how you like your Bach, obvi- 
ously. 

The recording itself is excellent, 
although only mono. There is no trace 
of overload, and the transparency of 
both bass and high treble are reproduced 
cleanly, Surface and tape noise are both 
very low. 

Highly recommended to organ music 
lovers. (J.R.). 

* * * 


PIPE ORGAN FAVOURITES. Eddie 
Dunstedter. Mono, Capital T-2068. 
(Also available in stereo ST-2068.) 
Interest: Theatre organ. 
Performance: Smooth. 

Quality: Good. 

In these last few months enthusiasts 
of the theatre-style pipe organ have had 
quite a ball. 

Here is your opportunity to get a 
record by another of the “old timers” 
in the person of Eddie Dunstedter play- 
ing the 4-manual 24-rank Robert Morton 
theatre organ, installed at the Lorin 
Whitney Studio, Glendale, California. 

Although two or three of the numbers 
are mildly dramatic, Eddie Dunstedter’s 
style is characterised more by smooth, 
singing melody. For added colour, he 
enlists the help of John Gray (strings) 
and Milt Holland (percussion) in four 
of the nine numbers. 

The titles: “Sweet And Lovely,” “Star- 
dust,” “I Left My Heart In San Fran- 
cisco,” “Whispering,” “Yesterdays,” 
Charade,” “But Beautiful,” “Park 
Avenue Fantasy” and “I Don’t Know 


Technically, the quality of the mono 
version which I had for review was 
good with negligible background. 
Another pleasant disc for followers of 
the popular Organ NW) 


IT’S HONKY TONK TIME. Del Wood 
“Queen Of The Ragtime Pianists.” 
Stereo (Electronically Reprocessed) 
RCA Camden CAS-796, (Also 
available in mono.) 

Interest: Del Wood’s honky tonk. 
Performance: Good but not unique. 
Quality: Normal 
Stereo: Not specially significant. 
Del Wood, whose real name is Ade- 
laide Hazelwood, is a popular performer 
over American radio and television and 
an artist featuring regularly on Nash- 
ville’s “Grand Ole Opry.” | 
Here she turns on a perfromance of 
good, standard honky-tonk, garnished 
with a certain amount of percussion and 


Top seller in Australia 
because no other hi-fi 


turntable really compares 
with the Labcraft 605L 


(made by SRT in Denmark). 


A popular combination is 
605L with All-Balance arm 
(we hope to catch up on 
orders before long so don't 
give up hope!) 


Now another popular 
combination (growing 
rapidly) is 605L with B & O 
ST/M or ST/L Arm (with 
the truly excellent B & O 
Magnetic cartridge). 


Don't be misled, insist 
on Labcraft. 


Imported and Distributed by 


G.R.D. INSTRUMENTS 


PTY D; 
6 RAILWAY WALK, 
CAMBERWELL, VIC. 


NB "Clearway Stereo" 
(the perfect stereo) 
is fitted with 


stanzas on her electronic Solovox: “After 
Five,” “Sentimental Journey,” “Pony 
Boy Medley,” “San Antonio,” “Chey- 
enne,” “Remember Me,” “On The Sunny 
Side Of The Street,’ “Beer Barrel | 


ed before the recordings are slightly dat- 
ed, but they are still regarded by many 
to be the definitive interpretations and 
_ performances of the works. Germani is 
sometimes a little stiff, occasionally 
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PEAK TEST EQUIPMENT 


SOLE AUSTRALIAN AGENTS 


TRANSISTORIZED 


SIGNAL INJECTOR 


MODEL TE-46 
CAPITANCE — 
RESISTANCE 
ANALYZER 


MODEL SE-100 


VARIABLE, DC 
POWER SUPPLY 


MODEL TE-20 
RADIO FREQUENCY 
SIGNAL 
GENERATOR 


MODEL PV-58 
VACUUM TUBE 
VOLT METER 


‘ 


MODEL’ TE-22 

SINE SQUARE 
WAVE, 

AUDIO GENERATOR 


MODEL SE-200 
MINI-LAB 
SEVEN 
INSTRUMENTS 


MODEL SC2 
BATT OPERATED 
TRANSISTOR 
CHECKER 


MODEL SE-250 
TROUBLE 
SHOOTING 


H. ROWE & CO. PTY. LTD. 
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If you want 


STEREO 
EQUIPMENT 


You'll deal better with 


H. B. RADIO PRODUCTS 


Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make fo your 
order. 

You will find cur value terrific on 
Amplifiers—Stereo, radio chassis-— 
players—speakers—tape decks. 


MAY SPECIALS 


MULL 


‘SEVEN STEPS TO BETTER LISTENING. Test recording from the C.B.S. 
- Laboratories. Stereo and Mono, STR-101. 

a This is a test record with a difference, explained in part, perhaps, 
_ by the fact that one finger in the pie belonged to Edward Tatnall Canby, 
__ the well-known writer in “Audio” magazine. 

"9 For the most part, test records fall into one of two groups: 

4 ‘The first is for the technically equipped situation and provides wave- 
_ forms at a variety of frequencies and amplitudes, which can be metered 
} in the amplifier chain and/or viewed with an oscilloscope. 

_The second group minimises technicalities, concentrating rather on sound 
} effects and musical miscellania. The object is to give enhanced opportunity 
_ for appraisal of the sound system, while also providing, as often as not, 
, material for sound demonstration. 
a This new C.B.S. record steers a bold middle course. It calls for no 
» instruments other than a pair of dedicated (and educated) ears, yet its 
approach is purely technical, with not a bar of music, nor a word of 
| sales promotion. 
, Side 1 is for stereo systems. . 

The listener is introduced to “white noise” (see our December, 1964, 
issue, page 28) and to what the announcer calls “pink noise,” being what 
is left after the white variety is passed through relatively narrow filters. 
Bands of pink noise and tone are then presented, along with spoken 
_ instructions, so that the listener can appraise and adjust his amplifier system 


is 


_ for balance, phase, frequency response and tracking ability. ; 
The intention is that the appraisal should be aural, so that the adjustment 


is on the basis of what an individual listener actually hears in his own 
listening situation—not what a voltmeter across the amplifier output says 


he should hear! 


Side 2 is primarily for testing mono pickups and systems, but it is 
- also useful with stereo systems, as verification and extension of the side 1 
tests and to assess the performance of the system on mono signals. 
4 This side begins with a test for frequency response, then a glide tone 
_ to search out room or system rattles; then follow tests for lateral and vertical 
_ tracking ability. The ‘last may well reveal that your mono pickup has 
_ enough vertical compliance to be used safely with stereo records. 
. In all, it’s a most interesting and useful record, which could give your 
A ke a clean bill of health or, more likely, give you cause furiously to 


It reminded this reviewer, for example, that his ears just don’t go to 


-16KC any more. 


The only hint I had of 16KC modulation was the 


crackle which is superimposed on the tone bursts in this section—doubtless 


an imperfection in the recording. 


It also underscored the loss of stereo effect at progressively lower 
| fundamental frequencies and, despite Canby’s assertions in the accompanying 


i al 


crack in between! 


Polka,” “Somebody Else Is Taking My 
Place,” “Black And White Rag,” “The 
Little Green Valley,” “When You And 
I Were Young Maggie Blues.” 
Okay at Camden’s price, if you're 
looking for “ peck conk. (W.N.W.) 
* 


THIS IS ETHEL ENNIS. “An Occa- 
_ sional Man,” “Show Me A Man,” 
“Nobody Told Me,” “Auf Wieder- 
seh’n Sweetheart,” “As You Desire 


Is Yellow,” “Who Will Buy,” “Night 
n Club,” “For Every Man There’s A 
Woman,” “Starry Eyed and Breath- 
“rb aber d Did I Fall In Love.” 
: ynagroove,” Stereo. 
LSP.-2786. 
Interest Romantic vocals. 
Performance: Marred. 
Quality: Excellent. 
; Stereo: First rate. 
_ Ethel Ennis has a sure, clear voice 
and a good feeling for both melody and 
lyric. To the melody she gives subleties 
of shading, a fine sense of timing and 
accurate intonation. The lyrics are 
‘approached with understanding and sen- 
‘Sitivity. She sings with the clear articula- 
tion of a girl who delights in communica- 
ting. 
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Me,” “Wild Is Love,” “The Moon 


booklet, the difficulty of verifying loudspeaker phasing by direct listening. 
I still prefer coded leads throughout or the alternative of wheeling the 
_ enclosures face to face and judging the phase from what comes out the 


As I said, it’s a highly interesting record but, if you want one, you'll 
} have to get in quickly. The Australian Record Company imported a batch 
and, I gather, when they’re gone, they’re gone! (W.N.W.) 


What a pity, then, that this other- 
wise splendid disc should be marred by 
syrupy, sO-sO arrangements which, in- 
stead of enhancing her _ perform- 
ance as they should be designed to do, 
only succeed in creating a lack-lustre 
effect which almost, but not quite, spoils 
the disc. Fortunately Miss Ennis is good 
enough to make the disc worth having, 
in spite of the backing. 

The audio quality is typical “Dyna- 
groove” standard and the stereo has a 
particularly natural spread. (K.W.J.). 

* * * 


THE ROMANTIC GUITAR OF 
VICENTE GOMEZ, with orches- 
tra conducted by Charles Bud 
Dant, Festival, Stereo, SFL-931,485. 
Interest: Spanish guitar. 
Performance: Smooth. 

Quality: Excellent. 
Stereo: Good. 


Vicente Gomez is an outstanding vir- 
tuoso guitarist who, after a most sucess- 
ful career in the concert halls and night- 
clubs of America, now seems to have 
settled into a permanent niche in Holly- 
wood where he composes and plays 
much of the background music heard on 
motion pictures, His most recent effort 


asnananaanaatener = 


NEW D.P. SLIMLINE speaker 
enclosure to suit 8in speakers, 
size: 254in x 14in x 6in .. £8 
Cabinet Kit only .. .. £4/10/ 


NEW D.P. SLIMLINE enclo- 
sure to suit 10in and 12in 
speakers, size: 26 x 18 x 74. 


Cabinet Kit only .. .. 


MAGNAVOX or ROLA design 
slimline cabinet with 8 WR or 
8 MX speaker fitted, £12/12/6 
Cabinet Kit only .. .. £5/5/ 
STANDARD design slimline 
cabinet (1.5 CF) with dispersed 
port, complete with either 
Wharfedale Super 8 RS/DD or 
Goodmans Twinaxiette 8 
speaker .. .. .. .. £20/7/6 
Cabinet Kit only .. .. .. £5 


PLAYMASTER 
Speaker Myr 
15. 


Bookshelf 
Compete, 


.. £3/10/- 
including 


Cabinet kit only 


All other parts 
speakers, inner bond, etc., 
£7/15/- 


Postage N.S.W. 
Tas 14/-; other States 20/- 


10/-3 Qid., Vie., 


GOODMANS design 3 CF 
’ cabinet with tunnel, and Twin- 
axiom 10 speaker, #in material 


Pash GT Fick weinvcn evant (Sea hice 
Cabinet Kit only .. .. £8/10/ 
WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 ~- 


speaker, #in materia] £27/10/ 
Cabinet Kit only .. .. £8/10/ 


Available in Maple, Walnut 
or Rosewood colours. Best 
lacquer finish. Teak veneer. 
10/- extra on first six cabinets, 
30/- extra on last two. 
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Write for Stereo Catalogue 


H. B. RADIO PRODUCTS 


Manufacturers of Quality Radio and 


Radio Furniture for 36 years. 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 


Telephone: 56-5580 
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(SOODMANS MIA XI IVI 


MINIATURE LOUDSPEAKER 
TRUE HIGH FIDELITY 


They say its 
FANTASTIC FABULOUS. 


UNIQUE 


But when all’s said and done (and 
Goodmans have done it)-sit back—relax —_ 
close your eyes —and listen. Then you'll — 
believe it! 


FANTASTIC A clear clean frequency range 


of 45-—20,000 c/s. 


Its size—105” x 54” x 7}”. FABULOUS 
UNIQUE Eight Watts of Power, meticulous 


finish in Walnut or Teak to order and a// this for 
£44/10/- 


EGR OTA EET RA A EOD 


Don't take our word for it; send for leaflet 
‘‘What Other People Say About the — 
Maxim’’ —or better still go now to your | 
nearest Goodmans Dealer and hear for ~ 
yourself ! 


Made in England by 
Goodmans Industries Ltd. 


uM 
SG ERR BERR 


as 
oe © © ID IVE A N £ Please send me, free and post free, full . 
particulars of Goodmans loudspeakers, gy 
Suppliers of loudspeakers to the British Broadcasting Corporation. 7 including the Maxim. Ps ‘ 
a Name #02. 1892 .0798 eae a | 
= | 
Sole Australian Agent: = Addresg xi.» ssid ese 8s borin «gaa Oe . 
BRITISH MERCHANDISING PTY. LTD. mB So PON 5: 4 State. sae aa 
i] a 
60 Clarence St., Sydney, N.S.W. Telephone 29 1571 SRR BREE RRR 
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this direction was the score for the 
xcellent documentary film “Goya.” 
In this disc Gomez plays a dozen 
popular Spanish melodies against an 
Appropriate, lively orchestra background. 
‘Gomez has a style which is somewhat 
less impassioned than say, Escudero, and 
he tends to. subjugate his playing to 
the moods of the composition. The over- 
all effect is smooth and pleasant listen- 
ing from a disc well worth hearing, 
particularly if you've a place in your 
library for some background music in 
Spanish style. 

_ The audio quality of the disc is ex- 
cellent and the stereo effect good, but 
Ot spectacular. (K.W.J.). 

* * * 


BUSH BALLADS. The Bush Music 
Club Sings Songs Of The Swaggies. 
Mono, Festival, FL-31,336. 

__ Interest: Bush songs. 

, Performance: Straight from Gunn’s 
Gully. 

__ Quality: Normal. 

_ According to all reports, the Bush 
Music Club is a dedicated group, very 
active in seeking out, documenting and 
performing traditional Australian bush 
songs. A round dozen of them are 
cited on this LP, which has reputed- 
ly enjoyed excellent sales in city and 
country alike. 

_ Whether you'll enjoy it personally, or 
for what reason, is quite another matter 
and this is a question on which you'll 
most certainly have to make up your 
own mind. 

_ The themes, the atmosphere and the 


THIS MONTH’S POPULAR JAZZ | 


THE BEST OF DIXIELAND featuring 
. the bands of Louis Armstrong, Turk 
Murphy, Muggsy Spanier, Bourbon 
Street All Star Dixielanders, Henry 
é “Red” Allen, Bunk Johnson, The 
_ Dukes of Dixieland, Bob Scobey, 
Pete Kelly and His Big Seven, Jim- 
my McPartland, Tony Almerico, 
The Original Dixieland Jazz Band. 
_ RCA. “Electronically Reproces- 
sed”, Stereo .LSP-2982. 
; Interest: Dixieland panorama. 
Performance: All good. 
Quality: Variable. 
Stereo: Nice effect. 
_ When I first listened to this disc I 
mentally formed the phrase “a 
real treasure trove of dixieland jazz.” 
The phrase is by no means original, 
since R.C.A. use it in the jacket notes 
on the disc but I still feel it is the most 
apt description of the record’s contents. 
_ Most of the tracks were recorded in 
the late 50s when dixieland jazz was 
undergoing a revival of interest in 
America but some go back much earlier 
than that. One number (“Livery Stable 
Blues” by the O.D.J.B.) was recorded 
on February 17, 1917, and is reputed to 
be the first disc recording ever made. It 
is, in any case, certainly the first jazz 
recording ever made. 
_ The numbers played are; “Rockin’ 
Chair,” “Tiger Rag,” “I Wish I Could 
Shimmy Like My Sister Kate,” “High 
Society,” “St. James Infirmary,” “The 
Saints,” “Tin Roof Blues,” “Mississippi 
Mud,” “Oh Didn’t He Ramble,” “South 
Rampart Street Parade,” “Milenberg 
Joys,” “Livery Stable Blues.” 
_ The audio quality of the disc is, in 
the main, very good and the general over- 
all sound is considerably improved by 
the stereo reprocessing. The one excep- 
tion is the 1917 track which, as one 
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voices are aggressively Orstralian even 
though, as pointed out in the notes, 
many of the numbers have a heritage in 
lands from which the early settlers 
—and convicts—came. 

The titles: “Charlie Mopps,” “The Bal- 
lad Of Catalpa,” “To The Shores Of 
Botany Bay,” “Dennis O’Rielly,” “Paddy 
Fagin,” “16,000 Miles From Home,” 
“Nine Miles From Gundagai,” “The Rye- 
buck Shearer,” “The Drover’s Dream,” 
“The Ram Of Dalby,” “The Flash Stock- 
man” and “Jog Along Till Shearing.” 

If you do buy the disc, be prepared 
for some of the arguments which com- 
monly go with folk-style music: Is it real 
or synthetic? Are the performers genuine 
in their stated convictions? Are they 
presenting songs or musical caricatures? 

Best you make up your own mind. 
(W.N.W.) zi ie 


* 

LADY OF SPAIN. Mario Lanza, Mono, 
R.C.A. 45-EP, Gold Standard 
Series 20323. 

Interest: Popular tenor. 
Performance: Typical Lanza. 
Quality: Normal. 

For those with a liking for Mario 
Lanza, R.C.A. provides the opportu- 
nity of having on one 7in disc, four of 
his popular numbers. It’s typically Lanza 
—big build-up, big voice, mannerisms 
and those tragic phrases where pitch 
goes awry. 

However, on past performances, this 
record should sell like the rest of them: 
“Lady Of Spain,” “Marcheta,” “La Spag- 
nola” and “Cosi Cosa. (W.N.W.). 


would expect, is of rather poor quality 

but what it lacks in this direction it 

makes vp in historical peel (K.W.J.). 
* * 


DAYBREAK EXPRESS — DUKE 
ELLINGTON AND HIS ORCHES- 
TRA, Personnel: Arthur Whetsol, 
Cootie Williams, Freddy Jenkins, 
Juan Tizol, Joe Nanton, Johnny 
Hodges, Barney Bigard, Harry 
Carney, Fred Guy, Wellman Braud, 
Sonny Greer, and, of course, Duke 
Ellington. R.C.A. “Vintage Series,” 
Mono. LPV-506. 

Interest: Ellington of the 30s. 
Performance: Typical. 
Quality: Thirtyish. 

The 16 numbers in this album were 
made between June, 1931, and May, 
1934, well within the Duke’s “Train 
Period” but divided by the first voyage 
to Europe in 1933. This exciting time 
in the Duke’s career, and in the develop- 
ment of his orchestra, has hitherto 
received insufficient. attention on LPs, 
with the result that these important per- 
formances are almost unknown to most 
of today’s jazz audience. 

The numbers featured are: “Echoes 
Of The Jungle,” “Limehouse Blues,” 
“It’s Glory,” “Dinah,” “Bugle Call Rag,” 


“Rude Interlude,” “Dallas Doings,” 
“Dear Old Southland,” “Daybreak 
Express,” “Delta Serenade,” “Stompy 
Jones,” “Solitude,” “Blue Feeling,” 


“Ebony And Rhapsody,” “Live And Love 
Tonight,” “Troubled Waters.” 

The R.C.A. “Vintage Series” label has 
seen the release of some excellent jazz 
from earlier years and this new release 
is no exception to the fine standard 
established. The audio quality is average 
for the 30s, but the tracks are all chosen 
for artistic value 
quality. (K.W.J.) 


rather than audio 
| 
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SPEAKER 
SYSTEMS 


8” SYSTEMS 


Your choice of Column, Rectangu- 
lar or Slim-line Cabinets fitted 
with: — 
Goodmans Axiette 8” Speaker. 
£27.9.6 
Goodmans Twin Axiette 8” 
Speaker £29.6.6 
Goodmans Tri Axiette 8” Speaker. 
£35.9.0 
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10” SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with:— 
Goodmans Axiom 10” Speaker. 
£25.50 


Goodmans Twin Axiom 10” 
SCAKer Seas) bs tinteatece as £35.6.0 
Goodmans Tri Axiom 10” Speaker. 


£42.2.6 


12” SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with Good- 
mans ARU 172 with:— 
Goodmans Axiom 201 Speaker. 
£56.6.9 
Goodmans Axiom 301 Speaker. 


£67.17.0 
Goodmans Tri Axiom 212C 
Speaker sche c iad a wee £67.13.3 
Goodmans Tri Axiom 612C 


Speaker 
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12” Multi-Speaker Systems 


Your choice of Rectangular or 
Semi-Corner Cabinet fitted with 
Goodmans ARU 172 with:— 
1 Goodmans Audiom 51 
Speaker. 
1 Goodmans 
Range Speaker. 
1 Goodmans Trebax 100 Tweeter. 
1 Goodmans X0950/5000 Cross- 
over. 
2 Goodmans Attenuators. 

SET Er7-9 
As above, but with Goodmans 
Audiom 61 Bass Speaker. 
£131.4.0 


Goodmans Maxim System 


Bass 


Midax 650 Mid 


“Hi-Fi Sound in Miniature”; size 
104” high, 54” wide, 74” deep; 
Frequency range 45-20,000 c.p.s.; 
Power handling 8 watts. £44/10/- 


Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 
175 Phillip Street, Sydney 


Telephones: 28.3718, 28.3926 
OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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DIRECT esrasusveo 
DISPOSALS *"“* 


MAIL ORDERS: P.O. Box 165, 
rtitude Valley, “Brisbane, Qld. 


a es Retail Stores BRISBANE 
2'4 AMP. HEAVY DUTY 


FEAL SELENIUM RECTIFIER 14/6 


24 amp heavy duty, full wave, selenium rectifiers 
for 6v to 17v use. Fresh current production. 
Only 14/6 ea.(4 for 45/-). 


AIRGRAFT ELECTRIC MOTORS 17/11 


3,500 r.p.m. cont. duty for 12v or 24/32v D.c. 
(advise which type). Brand new. Ideal for small 
car fans, small blower motors, model motors, etc. 
Govt. cost £8. 

5" 3 bladed plastic fan to suit ... 5/11. 

Rheostat to accurately control r.p.m. of motor 
from 0-3,500 .... 4/11 


HI Fl RECORDING TAPE — + PRICE 


Famous brand, top quality, twin ee magnetic 


© Charges 6v. & /I2y. batteries 
overnight * High 4 amp. charge rate 
© 12 MONTHS written GUARANTEE 


Top quality: Top performance: A fantastic 
direct deal from manufacturer in England. We 
bought the entire stock: These are usually 
sold at £12/10/-. Finest quality English 
components. Charges 6v. and 12v. batteries 
from 240v. A.C. mains. Complete with fuse, 
ammeter, long lead with alligator clips for 
battery terminals and long flex with 3-pin plug. 
Has 3-position variable output charging rate 
low, medium and high. Units are brand new in 
carton (guarantee packed in carton). Keeps 
batteries fully charged when trucks or cars stand 
idle. Prevents sulphation: Get yours now! 
The quality will amaze you. Plenty of stocks 


VIBRATORS 8/6 


English 12 volt 4 pin Synchronolis .. o New 8/6 ea. recording tape on spools. Sold to Universities, 
Cartons of 3 - 20/- schools and the general public. This 1s brand 
U.S.N RELAYS 15/ aa pil 

De avy = 3" 200' “ ’ p 
12 volt 50 ohms, 2 makes and for 2 circuits - “S5" 600! yen beat mabe: 
beautifully made; silver contacts. Size 4" x 1". Empty 3” teen 2/11, 5"= 6/11 


American Air Force VARIABLE RESISTORS 22/6 
Fixed step. 15 position selector switch contains 


Aircraft Rotary ACTUATORS 59’6 


13 Deposited Boro Carbon Resistors. } watt By "Pleesey" for 24/32v. use, load 50 in.lb. 
power dissipation. 11.5K to 1.05 meg. Resist- Has adjustable limit switches. Ideal for remote 
ance plus or minus 2%. U.S. Govt: cost £22. tuning TV antennae. New! 


Brand new in sealed cartons. 


3 ohm Aircraft RHEOSTAT 12/6 

For 6 or 12 volt use. Originally meant for con- 
trolling windscreen wipers on aircraft. Will 
handle to 6 amps on 12 volts. Incorporates "On/ 
off" switch. Size 3"x 3". Ideal for toy trains. 


NIFE BATTERIES 10/6 


Made at tremendous cost for the R.A.F. 
Iron”, spill proof, leakproof, last forever. 

14 volt. Size 34 inches x 1 inch. Couple 
together tog any voltage. 


“Nickel- 
3 A.H. 


1/8 hp. AIRCRAFT ELECTRIC MOTOR 37/6 


A sealed corrosion & explosion ereners unit with 
continuous rated sealed ball-bearing motor for 
24/32v AC/DC (perfect on 12v) self-priming 
centrifugal impellor that will shift 1000 g.p.h. 
at 20 P.S.I1. - 800 g.p.h. at 6' head. Made 
for the U.S. Govt. by “Thompson. Size 9"x5". 
Has 1" dia. outlet pipe for hose. On 24v pump 
will lift to 40' - slightly less on 12v. Will 
suck 20' and then lift 20‘; slightly less on l2v. 
(Wt. 7 lbs.).. Pump can be bolted to side of tank 
or drum or used with impellor housing with base 
(has fitting for 1" waterpipe) extra 25/-. (Wt. 

1 lb.) Ideal for caravans, boats, weekenders, 
farms, etc. 


Selsyn Motors 
(Synchro Motors) £74 


Brand new in sealed cartons. Made for the R.A.F. 
at tremendous cost by "British Thompson Houston", 
England, and one of their current production motors 
For 240v. A.C. 50 cycle use. Input 240v. A.C, 
50 cycle. Output 50 volt 50 cycle. To indica-. 
tors and other mechanisms 15 ft.lb. torque (can 
be geared for additional torque). Unit is amaster 
and thus can be used as a master or slave. A must 
for automation. 


TWIN MOTOR ACTUATORS £143 


Made by "LUCAS". Consists of 2 separately 
energised motors and gear units coupled together 
through a common "T" drive shaft unit at the 

centre. For 24v. D.C. operation. Current 

consumption 28 amps. 2 min. rating. 13.5 Ib-ft. 
at "T" shaft. Size overall 19" 8" x 5" - drive 
shaft 5/8" dia. by 3/4" long. Brand new case. 


1/8 h.p. Geared Motors 59/6 

24/32v. D.C. Reversible Motor (works perfectly | 
on 12v.) connected to gear reduction only when 
electrical contact is made. 150r. p.m. at take- 
off shaft; often used for opening and closing 
garage doors. 


‘ MONEY BACK GUARANTEE ON ALL GOODS RETURNED UN-USED 


Knowledge That Has Endured With The Pyramids 


HENCE came the knowledge that built the Pyramids 

and the mighty Temples of the Pharaohs? Civilization 
began in the Nile Valley centuries ago. Where did its first 
builders acquire their astounding wisdom that started man on 
his upward climb? Beginning with naught they overcame 
nature's forces and gave the world its first sciences and arts, 
Did their knowledge come from a race now submerged beneath 
the sea, or were they touched with Infinite inspiration? From 
what concealed source came the wisdom that produced such 
characters as Amenhotep IV, Leonardo da Vinci, Isaac Newton, 
and a host of others? 


Today it is known that they discovered and learned to in- 
terpret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner forces 
within their own beings, and to master life. This secret art of 
living has been preserved and handed down throughout the 
ages. Today it is extended to those who dare to use its profound 
principles to meet and solve the problems of life in these com- 
plex times. 


This Sealed Book —FREE 


Has life brought you that personal satisfaction, the sense of achieve- 
ment and happiness that you desire? If not, it is your duty to your- 
self to learn fiber this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every- 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a 
religious organization) will send you a Sealed Book of explanation 
without obligation, This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
ae een complimentary copy use the coupon below or address 
cri 


The ROSICRUCIANS 


(AMORC) 
54 Customs St., AUCKLAND, N.Z. 


AMENHOTEP IV 
FOUNDER OF EGYPT'S 
MYSTERY SCHOOL 


Use this coupon for FREE copy of book 


Scribe A.S.Z. 
The Rosicrucians (AMORC) 
54 Customs St., AUCKLAND, N.Z. 


Please send free copy of Sealed Book, which 
I shall read as directed, 


IN gIn@ soc atenccseseronesberaes pasereen SCP Seusscesne tee 
Adres cig sivvas ca ckcncstonceontes esibSotaclseessseaeeniereitana 
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AND 
-TRUVOX SERIES 


_ Brown and 
SMANUFACTURED in England, Truvox 
ie series 90 decks employ three 
_ Motors. The two spooling motors are sturdy 
(35W) two-pole shaded-pole induction types, 
while the capstan motor is an _ external- 
rotor “Papst” capacitor-run_ type. 
_ Capstan drive is via a stepped motor 
pulley, a rubber intermediate wheel and a 
large cast flywheel. Three speeds are pro- 
vided, 7.5ips, 3.75ips and 1.87Sips; there is 
also an “off” position which removes the 
intermediate wheel from the pulley and fly- 
wheel and disconnects the mains. 
_ Three versions of the deck are available 
in Australia ex-stock, a two-track two-head 
‘mono type (D92), a four-track two-head 
type (D94) and a four-track three-head 
i type 9) as sent for review. The D94 
deck has slide-switch track selection and 
_ also erase head disconnection facilities for 


superimposition. 
| Deck operation on series 90 decks is 
‘controlled by five piano-key type switches, 
' with a knob control for the speed selection. 
_ The keys control Stop, Start, Rewind, Fast 
Forward and Record, the last-named being 
“part of an interlock arrangement the other 
| part of which is a knob control marked 
Play/Record. The latter can only be turned 
to Record when the key is depressed. 
_ The Record/Play knob control shaft does 
| Not perform any deck function, but is 
simply extended on the underside of the 
' deck for the operation of circuit switches, 
etc. It is provided with flats to suit standard 
“Oak” type switch sections. 
_ A pause control is fitted, marked “Cue,” 
and is the usual pressure-wheel and head 
| pad retractor. However, it is locking—a 
| most convenient feature where a long pause 
| is necessary — and, when released, the 
| motion stabilises in a commendably short 
ime. A resetable four-digit tape position 
indicator is fitted. 
_ Track sense and tape motion are to 
international standards. Wow and flutter 
“were not quoted, but would appear from 
tests to be very low indeed. The decks are 
of solid construction, being built around 
-a cast base plate rather than the usual 
pressed metal plate(s). A handy feature is 
the provision of spool locking by means 
of expanding spindles. 

The D99 deck tested was fitted with 
low impedance erase windings and medium/ 
high impedance record and replay windings 
on the respective heads. Quoted attainable 
frequency response at 7.5ips is 30-20,000cps 
plus/minus 4dB, although our tests would 
t ‘Su that to attain this treble response 
a fair amount of recording and replay 
boosting would be required. 

_ The recommended bias/erase frequency 
is 62KC and, at this frequency the erase 
windings require 13V and the record wind- 
‘ings 75V respectively (both RMS). Record- 
‘ing current is quoted as S50uA and, from 
our tests, it would seem that the maximum 
_ recording level possible is not much higher 
‘than this—head saturation would appear 
‘to be the limiting factor. The replay head 
voltage is a little lower than normal, also. 
A small flap is installed to provide easy 
access to the heads for cleaning and 
lemagnetising. An ingenious feature is the 
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Pictured is one of the ‘Truvox" series 90 tape re- 
- cording decks, the four-track three-head type D99. 
~ It was recently sent to our laboratory for review by 
the Australian distributors of Truvox equipment, 
Watson Electronics Pty. Ltd., of 28] 
Latrobe Street, Melbourne. 


TRADE REVIEWS 


RELEASES 
90 TAPE DECKS 


provision of a tape 
splicing’ jig on the 


underside of this 
flap. 
Two criticisms can 


be made regarding 
the decks. The first 
is a relatively minor 
one, but it concerns 
deck appearance 
and finish, and such points often act like 
the metaphorical absence of a “haporth o’ 
tar.” 


In this case, the annoying feature pos- 
sessed by an_ otherwise well-finished unit 
is the use of stick-on printed metal foil 
control-panels and name-plates. These have 
been used on a number of other tape decks 
and instruments, it is true, and some of 
the latter products were (otherwise) quite 
high quality gear—but let’s face it, these 
stick-on foil things are not good. So often 
they come “un-stuck,” particularly where 
they are on a much-used control panel or 
a surface which gets warm in operation. 

The main label of the deck tested was 
already. almost adrift when we lifted the 
deck from its packing and, despite efforts 
to press it down again, it curled up in 
short order. 

. Surely the use of slightly thicker panels 
fastened to the unit with small rivets or 
screws would cost little more, yet it would 
represent a considerable gain in finish and 
consumer appeal! 

The other criticism concerns the head 
winding terminations, particularly with 
reference to the three-head unit tested, but 
also of relevance to the two-head types. 
The winding leads are brought out to a 
row of lead-through insulators imme- 
diately behind the heads, and the various 
signal and bias/erase cables provided with 
the deck are connected to the lead-throughs 
beneath the deck. There is no shielding 
between the replay terminations and the 


rest, while the underside of the termi- 
nations is virtually inaccessible. 

The lack of shielding and the fact that 
the user is effectively prevented from adding 
his own shielding due to the underneath 
inaccessibility mean that, with the three- 
head deck, the problem of bias injection 
into replay circuitry will be harder to solve. 
We experienced this difficulty at first hand 
when we tried out the deck with our new 
Playmaster 110 tape system. The suggested 
use of a relatively low bias/erase frequency 
of 62KC together with the fairly high 


record head impedance contribute to this 
problem also. 

While the lack of shielding will not be 
of importance with two-head versions of 
the deck (as replay and record will not 
occur at the same time), the inaccessibility 
of the cable terminations may still be a 
problem for another reason — which will 
also apply to the three-head version. This 
is that the connections are for parallel 
bias feed to the recording head whereas, 
for a number of amplifier designs (such 
as our own Playmaster 110), series bias 
feed is used. 

The would-be user must therefore choose 
between adapting to the existing cable 
arrangements or performing a major opera- 
sn on the underside of the deck to change 
cables. 


Notwithstanding 
Truvox D90 series 


these criticisms, the 
of decks and the D99 
deck in particular would seem from our 
tests to be solidly made units, convenient 
in operation, and, capable of excellent 
results when used with appropriate circuitry. 

However, if the points raised in criticism 
were cleared up, the decks would have even 
greater appeal and application than at 
present, in the opinion of this reviewer. 

Quoted retail prices for the decks are 
£55/13/  (D92), £59/17/ (D94) and 
£65/2/ (D99), which compares favourably 
with decks of similar quality. Inquiries may 
be made through the usual suppliers, or 
direct to the distributors at the address 
given above. (J.R.) 


| PLAYMASTER 110 TAPE COMPONENTS FROM R.C.S. 


R.C.S. Radio Pty. Ltd., of 651 Forest Road, Bexley, N.S.W., announce that 
they are able to supply the special components pictured, intended for the 
currently-described Playmaster 110 tape system. 


PQXHE 65/t3 printed wiring board is avail- 

able fully drilled and coated with protec- 
tive and fluxative resin coating, while dril- 
led and punched plastic front plates are 
available with rear-screened panel lettering. 
The latter take the place of the photographic 
print and hand drilled perspex plate describ- 
ed in the article, saving the constructor 
considerable work. 

Also available and visible in the photo- 
graph is the oscillator coil, type 265. This 
is an equivalent to the unavailable Brenell 
coil, but has an extended secondary winding 
for use with other decks (see article in this 
issue). It thus becomes a virtual “universal” 
bias/erase coil, suitable for almost any high- 


quality tape application. Tested in the Play- 
master 110 circuits, it was found to conform 
easily to specification. 
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NEW TRANSFORMERS 
FROM FERGUSON 


Ferguson Transformers Pty. Ltd., 

of 331 High Street, Chatswood, 

N.S.W., announce two additions to 

their range of small power trans- 

formers. They are the type PF2315 
and the PF2228. 


4 Ni type PF2315 is a miniature filament 
trarisformer rated at 6.3 volts, 1 amp. 
{t measures only 24in x Ildin x Itin 
overall, and features the latest in bobbin 
winding and varnishing techniques. It was 
designed expressly for applications requiring 
a filament transformer of small size and 
should be of considerable interest to experi- 
menters and constructors of semiconductor 
equipment. 

The PF2228 was designed originally to 
provide 30 volts AC to operate the B.S.R. 
power tuning unit, as described in the 
November-December articles on the ‘1964 
23in TV Receiver.” It is rated at 55VA 
intermittent for this and similar applications, 
but may find considerable use in transistor 
equipment as it has a conservative rating 
of 10VA continuous. 

Trade price of the PF2315 is 22/3, and 
of the PF2228 is 33/4. Specification sheets 
are available from Ferguson Transformers 
on request. Supplies are already in stock 


(J.R.) a3) 


5e Paid What You 
are , REALLY WORTH! 


"THE re-styled professional pick-up arm is 

similar in principle to earlier units but 
of a somewhat more attractive appearance 
and with additional technical features. It 
now includes a coarse and fine counter- 
weight adjustment for achieving dynamic 
balance plus a sliding counterweight and 
calibrated scale to cater for the complete 
range of ffss. heads. The built-in lowering 
device now clamps around the pedestal and 
works on the bearing cover shell. 

The arm bearings have been improved by 
the use of steel balls in nylon cups and the 
assembly is, as before, laterally damped with 
silicone fluid, though perhaps more effici- 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER. PAY. Begin YOUR Progress Today! Select the course 


you want and which will benefit 


you most. ICS will send YOU 


promptly —a FREE illustrated BOOK, giving: FULL DETAILS. 


GENERAL 

Journalism — Short Stories 
Writing for Redio & TY 
Interior Decorating 
Etiquette & Entertaining 
Textiles 

Photography 
Mathematics 

General Education 
Dressmaking 
DRAUGHTSMANSHIP 


BUILDING 


Architecture 


Eatpantry. 
Architectural Structura 

Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Mote! Management 
Club Administration 
Window Dressing 
Business Letters 


Building Contracting 
Joinery 
Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel’ 


Auto Mechanics 

Civil Engineer 
Production Managem't 
industrial Management 
Executive Training 
Modern Supervision 


SPECIAL EXAMINATION | 
COACHING COURSES 
i 


Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales & Marketing. 
Matric. or Leavy. Cert. 
Intermediate Certificate 
Senior or Junior Pub!’ 
C'wealth Clerical Exams 


Square 


Those in the marke ri a sas magnetic echip hou find it worth | 
their while to take a look at the new Decca Mk Ill ffss head in a re- 
styled professional arm recently released by the Australian agents for 
Decca, British Merchandising Pty. Ltd. 


ILLUSTRATING 


Still Life —Landscape 
Caricature & Cartoons 


Timber Home Building 


INDUSTRIAL 
All Mechanical Eng. 


Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 


ADELAIDE: T&G Building, King William St. Tele.: W.4148 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 


NEW ZEALAND: Wellington, 


| 
, Showeards & Tickets 
| 


182 Wakefield St. Tele.: 53.109 


Oil & Water Colour. Fitting & Turning j i i 
Fashion Drawing Soft Drink Manufacture Refigecation Corencin | 
Air Conditioning lito Auten Mackne 
Stanueiiin Gas or Elect. Welding DRT attanatrs eerir any 
9 g Chemistry, Plastics Inst. Diese! Engineers 
COMMERCIAL Elactvonie Shire Overseers Exam 
Accountancy Electrical Mechanics Engineers Institutions | 
Cost Accountancy Radio Eng. or Service ADVERTISING 
General Bookkeeping Television Copywriting 
Salesmanship Refrigeration Commercial Art 
Shorthand Typing Diesel Engines Advert'g Inst. Aust. 
Dept. 526 SCHOOLS, 
SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.2121 | 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
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ently through the use of a larger pedestal. 
The connecting wires are now brought out 
through a 4-pin socket mounted at the base 
of the pedestal. 

The makers specifications for the new 
Mk. III ffss head are as follows; output— 
1.2mV/cm/sec. per channel; impedance— 
3,000 ohms at 400cps; recommended load— 
50K ohms; diamond stylus — minor axis” 
0.0003in, major axis 0.0008in; tip mass— 
less than 1 milligram; tip compliance—lat- 
eral 15 x 10 to the minus 6cm/dyme and 
vertical 4 x 10 to the minus 6cm/dyme;— 
frequency response — plus or minus 1DB 
from 40cps to 16KC; cross talk — better 
than minus 20DB at 1KC and minus 15DB 
at 50cps and 12KC; balance (between chan- 
nels) -— better than 1DB; recommended 
playing weight —- 2 grams. 

The major difference between this pickup 
and thé earlier Mk IL model is in the use 
of a stylus with a square shank and an 
ellipsoidal tip, as against the use of a circu- 
lar shank and spherical tip. There is also an 
increase in compliance and a_ reduction 
of tip mass, which is reflected in a lower 
playing weight. 

When checked on a variety of test records 
in our laboratory, the pickup performed 
very well and seemed to easily meet all 
specifications. The ability of the unit to 
handle heavy passages without distortion 
was particularly noticeable and, in fact, it 
easily produced perfect sinewave output on 
a 400cps tone cut at 8DB above standard 
recording level and on an inner track of 
the record. y 

This whole combination of arm and pick- 
up is, we feel, a_ really excellent one, 
although it does have two minor short- 
comings. 4 

The pickup head, in common with many 
units of this type, has quite a substantial 
magnetic field surrounding it and is attract- 
ed to any ferrous materials in the turn- 
table or motor baseplate. This means, 
effect, that completely non-ferrous motor/ 
turntable combinations must be used if cor- 
rect and even tracking weight is to be 
achieved. Care must also be taken to isolate 
the pickup from stray hum fields. 

The second shortcoming concerns e 
very short distance by which the stylus pro- 
jects from the head. This minimal pro- 
jection is an inherent feature of the design 
but it does mean that the pickup and pick: 
up arm must be mounted absolutely paralle 
to the record surface if front and rear e 
fouling are to be avoided. In this position 
the stylus will enter the groove vertically 
and, although this is an optimum position 
for Decca and some other pressings it is 
not optimum for many, and particularly: 
American, pressings. 

Be that as it may, the pickup sounded 
very good indeed on current R.C.A. dyna- 
groove pressings, stylus angle notyians 
standing. 

The price of the pickup head only, is 
£23/7/ and the arm is £30/10/9. The 
combination arm and head in an attractive 
presentation package is £53/17/9 retail. 
Further inquiries should be directed to Bri- 
tish Merchandising Pty. Ltd. of 60 Clas 
ence Street, Sydney. a 
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_A major feature of the new AKAI 
_ model X-IV stereo tape recorder, 
_ fecently released in Australia by 
' Magnecord Australasia Pty. Ltd., is 
_ the “cross-field” head arrangement. 
_ This unique recording technique 
_ was developed by AKAI and re- 
‘sults in a remarkably good fre- 
| Quency response being achieved, 
_ particularly at low tape speeds. 


HE new model X-IV recorder is housed 

in an attractive, functional and yet most 
robust all-metal case with “piano keyboard” 

type deck controls and machine-finished 

‘aluminium knobs on concentric controls 
for volume, tone and tape speed. 


q Separate level meters and microphone in- 
put sockets are provided for each ‘channel 
i switch is included to give 
Proper level compensation when recording 
from pickups, radios and sources other than 
_the microphones provided with the recorder. 


__ Brief specifications of the recorder are as 
follow: power requirements — DC (6 volts, 
2.6 ampere hour rechargeable battery) and 
~AC(100 to 245 volts from AC adaptor) 
both units included as standard equipmeni; 
heads — standard }-track record/play and 
“erase with cross-field bias heads, shielded 
and plastic impregnated; recording level in- 
dicator —- two “VU” type meters, one of 
which doubles as a battery voltage in- 
-dicator: tape speed —- 74, 33, 1-7/8 and 


15/16in per second; motor — deviation- 
less DC micro-motor; wow and flutter-—less 
‘than 0.16 per cent rms at 7}ips and less 
than 0.35 per cent rms at 15/16ips; fre- 
ay response — 40 to 20,000cps at 7t+ips, 
40 to 17,000cps at 3#ips, 30 to 11,000cps 
at 1-7/8ips and 30 to 5,500cps at 15/16ips 
fall figures plus or minus 3DB); power out- 
put — 2 watts maximum on each channel; 
signal-to-noise ratio — 40DB (compared to 
Tecorded signal level); channel separation— 
better than 60DB at 1KC; input level— 
100 microvolts for microphone and 60 milli- 
Volts for line input. 


o As supplied, the recorder is nicely packed 
fm a wooden framework in which it is 
ring-suspended to guard against damage 
fin transit. The accessories are individualiy 
packed in a foam plastic section of the 
ox. These accessories include: A com- 
bined AC power supply, battery charger and 
right channel power amplifier (the left chan- 
‘mel power amplifier is included in the re- 
corder); two separate high-quality, dynamic 
microphones complete with desk stands and 
a single neck band; a Sin reel of pre- 
recorded demonstration tape and a spare 
Sin reel; splicing tape; a 6-volt recharge- 
able battery, two connecting cables, a vinyl 
case for the recorder; operator’s manual. 


| Other optional accessories available for 
e recorder include: remote control unit 
XRC-1; stereo earphones type XSR-2 

‘or stereo monitoring or playback from the 
unit in portable form; telephone pickup 
type XTP-3 for direct inductive pickup 
from any standard telephone; 7in reel 
adaptor type XTA-4; de luxe carrying case 
made from solid leather and having separ- 
ate storage section for the microphones and 
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AKAI PORTABLE 
STEREO RECORDER 


Above, the model XY Akai recorder and, below, the supplementary mains 


I 


supply and power amplifier unit, as described. 


with all controls accessible without remov- 
ing the recorder from the case. 


The recorder is fully transistorised with a 
total of 19 transistors including those used 
in the regulated AC mains supply and in 
speed control of the DC micromotor. 
This speed control of the unit is, incidently, 
extremely good, with such things as wow 
and flutter being reduced to a bare mini- 
mum. It is claimed, further, that the devia- 
tion in motor speed will not be greater 
than 0.8 per cent even after 1,000 hours 
of continuous running. 


In our laboratory tests of the unit, 
we found it would easily meet its frequency 
response and other specifications and, in 
fact, frequencies up to 30KC could be re- 
corded at 74in per second at tolerable losses. 
We understand that this particular model 


tic because of its ability to faithfully re- 
cord frequencies of 20KC under arduous 
portable conditions. 


The demonstration tape provided with the 
machine features several musical excerpts 
recorded at 1-7/8ips and the playback of 
this tape into our “bookshelf” enclosures 
provided a really convincing demonstration 
of the machine’s capabilities at low tape 
speeds. 

All things considered, this would appear 
to be a really fine little machine for the 
enthusiast who demands portability as well 
as near professional performance from a 
recorder. 


The price of the machine, complete with 
all accessories mentioned, is £196/15/ (re- 
tail), Any further inquiries should be direct- 
ed to Magnecord Australasia Pty. Ltd., of 
158 Clarence Street, Sydney, N.S.W. 


recorder was chosen for use in the Antarc- 
National Instrument 
Company Pty. Ltd. 


In Brief cx 
advise the release of 


a new Heterodyne Voltmeter by their prin- 
cipals, Messrs Bruel and Kjaer. The volt- 
meter, type 2006, is a completely new de- 
sign. It is fully transistorised, battery 
operated and easily portable whereby the 
instrument fulfills the need for a selective 
voltmeter for field use. 

The frequency range is 40KC-230MC 
which is especially useful for measurements 
of antennae, amplifiers and distribution 
systems for AM, FM and TV receivers, 
transistorised RF circuits, receivers and 
transmitters. A built-in meter allows the 
direct reading of carrier levels in modulated 
waves as well as the amount of modulation. 
AM and FM. Inquiries may be addressed 
to the above company at 1-5 Sydney Street, 
Marrickville, N.S.W. 

Amalgamated Wireless Valve Co. Pty. 
Ltd. announce a range of new special- 


purpose valves for professional applications. 
The first of these is the Photomultiplier XP 
1100. This valve is a four-stage photo- 
multiplier designed for application in photo- 
metry and measuring and control systems. 
The XP 1100 is well suited for operation in 
the red and infrared ranges. 


Production has also commenced of four 
types of photoconductors, types RPY 10, 
RPY 11, RPY 12 and RPY 25, which are 
intended for manifold applications. The 
light-sensitive material of these photocon- 
ductors consists of cadmium sulphide. 


Final news is the release of three indicat- 
ing valves types ZM 1020, ZM 1021 and ZM 
1080. Types ZM1020 and ZM41080 are 
numerical indicating valves and ZM1021 is 
a symbol indicating valve. Comprehensive 
information on all these items is available 
on request from the customer’s advisory 
department of Amalgamated Wireless Valve 
Co, Pty. Ltd., Sydney, Melbourne, Brisbane . 
and Adelaide. 


RADIO CONTROL MODELLERS 
NOW ON DISPLAY AT SILVERTONE HOBBY. CENTRE 


The famous Silvertone R/C equipment. Also a wide variety of kits, motors, 
accessories, etc. Everything for the R/C enthusiast. 

Silvertone R/C gear, during the past 4 years, has proven most successful. At 
the 1964 Aust. National Model Aircraft Championships, fliers using Silvertone 


equipment took I! of the I2 possible stunt placings. 
Available in a wide variety of models, in either Single or Multi channel. 
Transmitters 27.255 m/e or 40.680 m/e Hand held. 
Receivers 27 m/c or 40 m/e Superhet or Super-regenerative. 


For full details send for our free catalogue 


SILVERTONE ELECTRONICS 
Showroom—Tempe Newsagency. 727 Prince's Hwy., Tempe, N.S.W. LL2101. 
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FROM KODAK 


Kodak (Australasia) Pty. Ltd. 
announce the release of a mew range — 
of high quality tin and tin wide — 
sound recording tape and a new 
magnetic sound recording film. The — 
tapes are manufactured in America — 
by the Eastman Kodak Company — 
who have been marketing mag- 
netic tape in that country for a 
number of years. 


HERE are, in all, some 15 different 

type numbers of tape available in the 
-range from Kodak, made up of combina- 
tions of three typed of magnetic (sen 
formulated for low print-through and high 
output, and coated on to the two Spee 
of bases, each of several thicknesses. 


The two types of bases used on the 
Kodak tapes are “Durol Base,” which is 
support made of specially modified cellulose 
tri-acetate, and ‘Polyester Base,” which is 
stronger than acetate bases, thus lending 
itself to the extreme thinness required for 
extended play tapes. is 

Kodak claim that their new “Durol Base” 
tape is 40 per. cent stronger than con- 
ventional acetate bases and that it will 
break clean in the event of a sudden stress 
without seriously stretching first. The broken 
ends of the tape can thus be spliced together 
with little, if any, loss or spoilage of 
recorded material. 

On the Durol Base, Kodak make 
standard orl and a high output tape of 


Pre Stocktaking 
CLEARANGE 


TAPE RECORDERS 
AMPEX | SONY 


Model 1273 4. track £350 Model 500 4 track Beth £180 


tape recorder. recorder. 
PHILLIPS ELITABETHAN 


CONTINENTAL 47 4 £97/10 "Popular 200" Monaural 
Recorder. Trade-in. 


track tape recorder. 


RECORDING TAPE 


AMPLIFIERS 
PIONEER SM801 102 HARMAN KARDON 


' , 
spd Addai Wea EAA. Cal. Stereo Recital Tuner/Amp- £125 


h I 
PAT lifier 14 watts per channel. 


HARMAN KARDON 655 HARMAN KARDON £50 


Lute’ stereo amplifier 10 i Queer : 
patanicanenannel Aria’ FM/AM Tuner unit. 


TURNTABLES 
THORENS 1D124 THORENS 10121 THORENS D111 


Turnt WwW 2 
UENTAR IS nel ong Single speed (33 1/3) Single speed (33 1/3) 


fon RK309 arm and bt if 
empty shell. turntables. turntables. 


£75/-/- £36/-/- each £23/10/- each 


PICK-UP ARMS—CARTRIDGES 
GRADO. EDD ee Sear ee] 


“Laboratory” Pick-up arm. 


petites Mink MINN MAE ds mone TOR ete rok a aL Gat 14. mil thickness and an extra play na 
THORENS GENERAL ELECTRIC | GENERAL ELECTRIC |) ¢i.J. ay thickness, On their EPS 

BLIO4 Pick-up arms. Stereo cartridges Sap- | Stereo Cartridges Dia: “|| (and + mil thicknesses Alle oes 
£3/-/- each | Wi si of 5, Sand. 7 inches and: in gurl 
£3/-/- each £5/-/- each professional wat sizes up to 7.200 feet. am \! 


Kodak claim their new tapes t oll have 


i t-tl nya rf " 

SPEAKERS and Put audio. trequeney” range repobe 

ay e tapes have built-in lubrication for 

Jensen Galaxy 111 | Wharfedale Slimline CORAL smooth transport and they are said to resist 

\ .| scratching, tearing and stretching. 

Speaker system. 3 speaker system Triaxial 12" speaker. ae rh are pagent a anaes Koa 
“Threa asy” reel w most s¢ 
£80/-/- £55/.-/- £15/ / threading. This aul is praeetr re) 


both sides for easy identification and has a 
unique recessed splicing jig on both flanges : 


Also included on the reel is a foota 
KOSS STEREO HEADPHONES £10/-/- indicator and an opaque section on which 
STOP PRESS! now available the new SONY 250 SOLID STATE tape deck, at | identifying information may be recorded 
the amazing low price of £95/-/ call in for demonstration now! | with an ordinary lead pencil. 
The tape, as supplied, is fully enclosed 


in a dust-proof polyethylene bag and pack- 
aged in a convenient one-piece box with 


full instructions on the inside. There is 
Hf (dh TR }/ space for data on the outside of the box. — 

. Kodak sound recording tapes are avail 
able from retail stores or Kodak branches 
located in the major cities throughout Aus- 
tralia. Any further inquiries should 
directed to Kodak (Australasia) Pty. Ltd. 


432 KENT STREET, SYDNEY. 29-8580 | of 173 Elizabeth St., Coburg, Victoria. a 
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QVER 80 Victorian amateurs were part 
‘of the vast army that fought the recent 


ig total 
146MC FM or 80 metre equipment were 


erious threat to persons or property. How- 
ver on that day the joint State Co-ordina- 
ors of the Victorian W.I.C.E.N. Organisa- 
tion, John Battrick VK3OR and Michael 
‘Owen VK3ZEO, were advised by the Liaison 
Officer of the State Disaster Plan that the 
fires in the Gippsland hills were causing 
‘grave concern and that the State Disaster 
lan could be involved, requiring W.I.C.E.N. 
ssistance. 
Simultaneously the local P.M.G. Division- 
al engineer (who is directly responsible for 
mmunications in the area) was contact- 
ig the Eastern Zone W.I.C-E.N. Co-ordina- 
r, Graham Collie VK3QZ. Thereafter the 
one and State Co-ordinators were in close 
contact with each other and with the 
.G. Officers in the area and in Mel- 
ourne. At the same time metropolitan and 
ountry W.I.C.E.N. operators were alerted. 
ven at that early stage it was clear that 
e ense communication problem posed 
fire that could stretch for over 60 miles 
uld only be met by a heavy commitment 
amateurs from the metfopolitan and 
er zones not directly involved. 
On the following day, Thursday, March 
further discussion took place. the Zone 
id State Co-ordinators being kept con- 
informed of developments in the 
ituation. On Thursday afternoon it was 
decided that a nucleus of a het should be 
established by establishing base stations at 
the two places selected to be base head- 
Quarters, Heyfield and Bairnsdale. As well, 
the Institute’s official station VK3WI and 
e Zone Co-ordinator’s home station were 
sc to be manned. 
Therefore in the early evening of that 
hursday the first group of four amateurs 
om the metropolitan area was on its way 
the area 180 miles away, to assist zone 
embers establishing these base stations. 
ith this first group was the W.1C.E.N. 
ate Controller, Harold Hepburn VK3AFQ. 
@ was one of those to remain in the 
ea for the whole of the emergency, and 
most of the A ausary was to bear much 
the responsibility for the operation in 
@ area. 
The plan was to establish these base 
stations with a minimum commitment of 


- 


*News and notes of Divisional and 
Club activities, submitted for in- 
fusion in these columns, should be 
forwarded direct to Pierce Healy, 69. 
_ Taylor St., Bankstown, N.S.W. 


LECTRONICS Australia, May, 1965 


AMATEUR BAND NEWS AND NOTES 


Job in Bushfires 


EDuring the recent disastrous bushfires in Gippsland the W.I.C.E.N. org- 
anisation of the Victorian Division of the Wireless Institute of Australia 
_ Played an important part in providing communication links in the strick- 
¥ en areas. This report tells of their service to the community.. 


By Pierce Healy, VK2APQ * 


personnel and equipment, to form the 
nucleus of a net if a heavier commitment 
was needed, These stations were in opera- 
tion by early Friday, 

By Friday lunch time the situation had 


. deteriorated so much that W.IL.C.E.N. Or- 


ganisation was requested to provide mobile 
units to be attached to the two base head- 
quarters. 

That afternoon the first group of mobiles 
left the metropolitan area and were the 
first of a large number of mobile units to 
ultimately be utilised. 

Those that assisted came from all over 
Victoria. Lack of sleep was an occupational 
hazard. Food and drink varied from the 
lavish to the breadline. Showers and even 
decent washes were dreams rather than 
realities, and danger was always near. 

In the act days that the emergency 
lasted and .LC.E.N. was employed, a 
total of four disaster headquarters were 
manned. The first two were in Heyfield 
and Bairnsdale and the tasks undertaken 
consisted in the main of accompanying 
water tankers and fire carts to the fire 
fronts and providing them with a speedy 
and reliable means of passing situation re- 
ports and requests for further assistance 
back to the main plotting table at head- 
quarters, 


This, in turn, facilitated a quick appre- 


ciation of the total fire situation in the - 


whole area and was part of the vital 
communications function in enabling the 


Oscar III_— orbiting satellite carrying 
amateur radio — was launched into space 
on March 10. At the time these notes 
were being compiled, it had completed 244 
orbits of the earth, each taking 103 
minutes. 

From overseas reports, it appears that 
in the prime function as a translator satel- 
lite, it has operated according to plan, but 
in Australia the result has been somewhat 
disappointing. 

However, the absence of signals from the 
145.95MC transmitter has led to the belief 
that the antenna system was damaged when 
the satellite was ejected from the rocket. 

News of some of the early observations 
and contacts made via Oscar III came 
from Roy Hart, VK2HO, co-ordinator for 
the Oscar project in Australia, as follows:— 

First reception of amateur signal relayed 
Mn ; mits III, K6GSJ heard K6UGH on 
orbit 1. 

First reptrted lon 
a relayed signal: W4 
on orbit 6, 

First reported two-way contact was made 
by K9AAJ and K2IEJ on orbit 13. 

First reported international contact was 
between HB9RG (Switzerland) | and 
DL6EZA (Germany) on orbit 20. 

First reported trans-Atlantic reception, 
WIBU heard HB9RG on orbit 19. 


distance reception of 
H heard by W8PT-. 


Latest Report on Oscar III Contacts 


’ 


co-ordination of all the available resources 
to provide assistance where it was most 
needed. 

On one occasion two W.I.C.E.N. opera- 
tors travelling in a car were trapped on a 
bridge over a creek, with fires burning on 
either side of the creek. The operators 
jumped into the creek but even there 
found that their hair was singed, though 
of course it was quickly doused. The 
bridge was sprayed by the fire tanker and 
ihe peeraters were able to resume~ their 
tasks. 

Another incident that many _ operators 
recalled was when the W.I.C.E.N. station 
established at Ensay sent a message to 
the disaster headquarters at Lucknow that 
the birth of a baby was imminent. The 
roads to Ensay were cut, medical assistance 
was needed and an immediate blood trans- 
fusion was a possibility. The Bairnsdale 
Medical Clinic was contacted and further 
information was obtained through the 
amateur networks. A St. John Ambulance 
was ultimately successful in negotiating 
the roads to Ensay and the mother was 
brought back to Bairnsdale. 

By the evening of Sunday, March 7, the 
fires in the Bairnsdale and Heyfield areas 
had been confined. The town of Bairnsdale 
was safe. Accordingly the Heyfield disaster 
headquarters and its associated W.LC.E.N. 
operators were transferred to Bruthen. This 
small township is about 15 miles north of 
Bairnsdale and was at the time still sur- 
rounded by fire. At various times fire had 
cut the Bairnsdale-Bruthen road, the Omeo- 
Bruthen road, and the Buchan-Bruthen 
road and at one time, on Saturday morn- 
ing, had entered Bruthen township itself, 
destroying some eight houses. 

Since this town was strategically placed 
at the junction of both the road system in 
the area and the P.M.G. trunk line system, 
it became of great importance. From Mon- 
day March 8, until it rained on the fol- 
lowing Friday the fight to save Bruthen 
became a continual battle and the fires 
were never far from the town. 

On_ several occasions W.I.C.E.N. opera- 
tors found themselves isolated as the winds 
fanned smouldering fires into blazes and 


First reported trans-Pacific reception, 
KH6UK heard WA6MGZ on orbit 51. 
First_ reported trans-America reception, 
K6HMS heard LU3DCA (Argentina) on 
orbit 14, 
~First reported Alaska-U.S.A. reception, 
K9AAJ heard KL7CUH on orbit 9. 
First reported trans-Continental contact, 
W6NLZ and K2GUG on orbit 35 
First reported trans-Atlantic contact, 
WiBU_ worked DL3YBA (Germany) on 
orbit 61, 
First reported trans-Pacific contact, 
WA6MGZ worked KH6AQP on orbit 64. 
First reported Alaska-U.S.A. contact, 
WA6MGZ worked KL7CUH on orbit 65. 
First reported trans-America contact, 
W6QJW worked LU3DCA (Argentina) on 
orbit 69. 
The only reported contact in Australia 
was between VK7BK and VK7LZ. 
There was considerable activity in the 
eastern States during the early stages of 
the experiment. But the general opinion 
expressed was that much higher power than 
that allowed Australian amateurs was neces- 
sary to activate the translator, possibly due 
to damage to the satellite antenna. 
Latest report from the Oscar . Project 
Organisation is that Oscar IV possibly will 
be launched in September. 
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first this and then that road was tem- 
porarily blocked by falling trees. 

The confluence of trunk telephone lines 
at Bruthen and the successful quelling of 
the fires around Bairnsdale led to a new 
role for W.I.C.E.N. It became its task to 
provide an alternative means of com- 
munication while the P.M.G. lines were 
being restored after being cut by fire or 
falling trees and during this period many 
urgent personal messages were carried to 
the homes of many people. 

With Bruthen as the base station, addi- 
tional stations were set up at Ensay and 
Tambo Crossing (about 40 miles to the 
north of Bruthen), at Orbost (some 40 
miles to the east) and at Gelantipy away 
to the north-east of Bruthen. These four 
stations were roughly in the form of a 
square and a 24-hour watch on 3550KC 
was kept to ensure no loss of vital com- 
munications when telephone lines were cut. 

This role was a dramatic change from 
the surprisingly adventuresome job of pro- 
viding communications to the fire front 
and most operators found the transition to 
a frankly irksome job of watch-keeping a 
difficult one. 

Fire fighting and fire spotting was trans- 
ferred to Gelantipy where a small force 
of four mobile units operated for about 
three days in the wild bush country near 
the Snowy River. The fires had started in 
this area and it is hoped finished there. 

It was in this area that the provision of 
communication for fire fighting parties was 
doubly necessary and the ability to spot, 
report and douse stray fires started by air- 
borne fragments of still burning debris was 
an essential task. 

Throughout the emergency two main 
base stations were utilised. VK3WI at the 
divisional premises in East Melbourne was 
manned 24 hours a day, as was the home 
station of the Zone Co-ordinator, Graham 
Collie VK3QZ at Traralgon. 

These stations sent and received messages 
to and from the various disaster head- 


quarters in the field. VK3WI was connected 
by direct telephone lines to the disaster 
room at the Russell Street Police Head- 
quarters. In addition to the passing of mes- 
sages, VWK3WI and VK3QZ were respon- 
sible for keeping the high frequency chan- 
nel policed and anyone using the channel 
for non-emergency purposes was requested 
to change frequency to ensure that no 
interference to traffic was experienced by 
stations in the fire areas. _ 

Since there were four medium powered 
stations operating from the Bairnsdale Head- 


‘quarters (W.1.C.E.N., Country Fire Author- 


ity, Army, and Country Roads Board) 
mutual interference became intolerable. 
therefore a 6 metre AM link was set up 
between the disaster headquarters and the 
home of a local amateur VK3LL in 
Bairnsdale and all Melbourne bound traffic 
was routed through this link to WV3LL 
for re-transmission to Melbourne. Due to 
high noise level at VK3WI, 80 metre 
traffic was received by VK3ZCE at Frank- 
ston and relayed via a separate FM chan- 
nel into the city. 

In addition to the communication func- 
tion performed by W.I.C.E.N. throughout 
the emergency, many of the operators were 
given the job of repairing the C.F.A. trans- 
mitters and receivers. One P.M.G. officer 
has commented that it is now realised that 
due to the vastness of the area covered and 
the many fronts of operation, the emergency 
could not have been controlled without the 
big and complex communication system of 
which W.I.C.E.N. performed a vital part. 

A P.M.G. representative at one of the 
headquarters was told by Country Fire 
Authority officers and Forest Commission 
officers that in all its. tasks W.I.C.E.N. 
operators had fulfilled a vital function. 

The part played by the communication 
services in this emergency was perhaps best 
summed up in the following statement by 
Mr H. S. Robertson, the Co-ordinator of 
Communications under the State Disaster 
Plans <4 


FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 


Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 


Holders include the following: DC11., 
B7G., OCTAL, HC-18U. 


6U., CRA., 


F.T. 243., H.C.— 


5.5 5.5MC TV Sweep Generator Crystals. 
£3/12/6 plus 12} p.c. sales tax. 
100 KCS ond 1000 KCS. Frequencies Standard. 
Crystals £8/10/ each plus 12) per cent sales tox. 


AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 


The following fishing craft frequencies are available in F.T. 243 holders: 


6280, 4095, 


4535, 2760, 2524, 2182, 4620, 


etc. 


immediate delivery available for all above types. 


AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 


Commercials — from £3/12/6 each plus 12} per cent soles tox. 
Amateur — from £3/-/- each plus 12) per cent tales tex, 
Rearinds 37/6 each. 

Crystals for Taxi and Bush Fire Sets also Availabie. 
We would be very happy to advise and quote. 


Representatives Aust. and New Zealand-—Messrs. Carrel & Carrel, Box 2102, Auckland 


Maossrs Atkins (W.A.) Ltd., 
874 Hay St., PERTH. 


Messrs. A. E. Harrold Pty. Ltd. 
123-125 Charlotte St., 
BRISBANE 


Messrs. 


United Radio wistribu- 
tors Pty. Ltd., 
175 Phillip St., 


Messrs Lawrence and Hanson 
Electrical (Vic.) Pty. Ltd., 
56 Collins St., HOBART and 
29 St. John St., LAUNCESTON 


SYDNEY, Tasmania. 


"Contractors to Fede-ul and State Government Departments." 


BRIGHT STAR RADIO 


46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 


WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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Mr Robertson said: “The communications 
network, provided to assist the fire fighting 
and auxiliary services, was the largest ever 
established during a major disaster in 
Victoria, This network was set up quickly 
in accordance with a pre-arranged plan 
and operated at a very level of 
efficiency throughout the disaster period. 
this plan, W.LC.E.N. was assigned an 
portant role and in its achievement earned 
well merited and enthusiastic praise for all 
eee authorities. W.ILC.E.N. me n- 

ers can feel justifiably proud of a job 
well done.” 


W.LC.E.N. IN VICTORIA 

The starting point of the WIRELESS 
INSTITUTE CIVIL EMERGENCY NE fd 
WORK Organisation in Victoria, as it ex- 
ists today, was undoubtedly the disastrous 
fires in the Dandenong Ranges in January . 
1962. There a small number of Vic- 
torian Amateurs were pressed into service 
and were able to use VHF FM mobile 
equipment obtained through the Victoria 
Division’s disposals committee. 

Up to that time W.LC.E.N. was little 
more than a name. It formed no part of 
any larger overall organisation, had o 
official recognition, and generated little ‘en- 
thusiasm. 

As a result of those fires, the State 
Disaster Plan was developed in the years 
that followed and W.I1.C.E.N, became part 
of that plan. The broad concept of the 
State Distster Plan was to co- -ordinate all 
services that would be involved in a major 
disaster and. in particular, to enable the 
service ‘yhich was directly responsible for 
dealing with the emergency to deal with it 
effectively with as much assistance as is 
possible. 

The Victorian Police became responsible. 
for the ultimate co-ordination of all services 
and the Chief Commissioner of Police be-. 
came the chairman of the State’s Diasast 
Committee of Police became the chairman 
of the State’s Disaster Committee. Other 
members of the committee were responsible 
for equipment, medical assistance, commun 
cations, and welfare. 

Communications became the responsibil-_ 
ity of Mr H. S. Robertson of the Post- 
master General’s Department. As well as 
the resources of that Department, 
W.LC.E.N, became responsible for provid~ 
ing radio communications. It was decided 
at an early stage that its activities should 
be built around net operation on two fre- 
quencies, 3550KC and 145.854MC FM. 

Very strenuous efforts were made by the 
Victorian Division to obtain as much suit 
able equipment as possible in order to foste 
mobile net operation on a day-to-day basis, 
to enrol sufficient operators, and to com- 
duct suitable exercises for W.L.C.E.N. opera- 
tors, both alone and in conjunction with 
other organisations involved in the State 
Disaster Plan. 

It was basic to the thinking of the 
Victorian W.I.C.E.N. Organisation that 
terest should be maintained over a long 
period. To this end repititious practice nets 
were avoided completely. Heavy reliance 
was placed on large scale and intrinsical 
interesting exercises once or twice a year. 
At all times the closest - possible liaison 
was maintained with the P.M.G. Officers 
responsible for co-ordinating the communi 
cations of the Plan. 

The first exercise was constructed around 
a two-day car trial in September 1963, 
W.LC.E.N. activities were watched by the 
P.M.G. Co-ordinators of the State Disa 
Plan and this exercise enabled 4a 
good assessment of both the strengths and 
weaknesses of the W.I.C.E.N. system then 
operative. It also emphasised to the authori- 
ties the potential of the Amateur body for 
emergency communications. 

They appreciated the significance of 
competent body of operators, all volunteers, 
who could both operate and maintain their 
own equipment, whose hobby was com- 
munications, and who were, within them- 
selves, both highly organised and self. 
disciplined. 

Over the succeeding year several more 
exercises were held in conjunction with the 


ELECTRONICS Australia, May, 1965 


m- 


State Disaster Plan built around simulated 

mergencies and each time W.I.C.E.N. was 
nd to be better equipped, better manned, 
nd in every sense more capable of coping 


lors were able to obtain their employers’ 
permission to be available at any time for 
emergency work. It was (and still is) the 
ob of this small task force to be the first 
to the scene of any disaster where 
W.LC.E.N. assistance is required and to 
start Operation aS soon as possible. If the 
particular incident called for additional 
operators and equipment then all available 
s could be used to summon, brief, 
d deploy these additional personnel. 


i 


The Annual General meeting of the 
'N.S.W. Division was held at W.I. Centre, 
‘Crow’s Nest, on Friday evening, March 27. 
_ In_ presenting the Annual Report the 
Retiring President Vic Cole VK2VL drew 
| attention to the following points:— 


‘average attendance at the monthly meet- 
i ngs, and interesting lectures had been pre- 
‘sented at each of these meetings. 
_ Divisional Broadcasts had been given 
each Sunday morning from the Divisional 
‘Transmitting station VK2WI Dural. © Very 
little trouble occurred with the equipment. 
_ The Bulletin had been circulated to 
‘members each month and in addition a 
VHF Newsletter was started and has a 
growing circulation list. 
i Disposals trading was down compared to 
Previous years but the Disposal Committee 
continued to equipment for 
members, - 
In the Education field the Slow Morse 
pactice Sessions and the CW Tape Service, 
together with the Taped Lecture Service 
ao to be as popular as ever. The Youth 
Radio Scheme made excellent progress and 
finished the year with 32 registered Clubs. 
coe espite the Sunspot Minima and poor 
ditions, the QSL Bureau handled a 
Greater number of cards than for any of 
the last five years. 
The report also referred to the work 
done by individual members and Commit- 
tees and on behalf of Council and 
Members generally, expressed appreciation 
) those concerned. 
_ There were only six nominations and no 
ballot was necessary. Those nominating 
ere automatically elected, as follows: Ivan 
Agar VK2AIM; Chas Wilkins -VK2ALB; 
ohn Van De Lear VK2IQ; Bill Lewis 
VK2YB; Jack Young VK20OY and Ray 
Biddle VK2DB. 
‘During the meeting, a number of mem- 
srs spoke on various aspects of Division 
ct Vities and all present expressed their 
ppreciation of the work done by the retir- 
g President and Council. 


_ WHF CONVENTION 
‘The first VHF Convention organised by 
e VHF and TV Group of the N.S.W. 
ie was held over the first weekend in 
March. 
It commenced with the usual monthly 
eeting, on Friday evening, March 5. 
out 50 members attended and heard 
ral lecturettes, including some on port- 
le generators for field days. Practical 
emonstrations of several units were given. 
From the discussion the consensus of 
opinion was, that with the units running at 
constant speed and continuously loaded as 
is the case in field day operation, there is 
ttle neéd for voltage regulators on the 
units. It was pointed out by several speakers 
hat more often than not a voltage regulator 
mited the output of the generator rather 
than providing protection against overload. 
On Saturday morning over 70 members 
nd friends visited Kingsford Smith Airport 
inspect the French designed radar in- 
allation. The officer on duty gave practical 
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oe Membership totals 1218, there was a good . 


This second phase was co-ordinated by 
VK3W1 on the net frequencies and by 
telephone. 

This was the planning behind the large 
scale utilisation of W.LC.E.N. in Victoria 
during March 1965, and it was within this 
framewotk so many gave so much of their 
time and effort to assist in these potentially 
disastrous fires. That no lives were lost is 
in itself a tribute to the success of the 
State Disaster Plan, and the Victorian 
W.LC.E.N. operators can be proud that 
they form a vital and effective part of 
this organisation. 

Acknowledgement is made to the Vic- 
torian W.I.C.E.N. Co-ordinators for making 
this report available prior to it being pub- 
pad in the W.LA. magazine ‘Amateur 

io.” 


1 WIRELESS INSTITUTE ACTIVITIES 


demonstrations and answered numerous 
technical questions. The tour was continued 
through the communications equipment 
room where the teletype and aircraft to 
ground high frequency radio communication 
was being maintained. 

In the afternoon a_ twilight “fox hunt” 
was held. The transmitter was hidden by 
David MacNaughton. VK2ZVW and_ the 
event was won by. Brian Anderson 
VK2AND with Phil -Irvine VK2ZPI in 
second place. A get-together for tea took 
place at Lake Parramatta, but the total fire 
ban (due to the extremely hot weather) pre- 
vented the planned barbecue. 

The evening event was a “hidden trans- 
mitter hunt” which was won by Mac 
VK2ZH with Peter VK2ZZW. 
VK2ZPJ hid the transmitter. 

The main mobile activity, on Sunday 7, 
was a field day at the Willows Picnic 
Ground on the banks of Cattai Creek: A 
“scramble” on the way to the picnic ground 
was won by Dave Andrews VK2AWZ, 
with Dick Norman VK2ZCF second, and 
Bob Lear VK2ASZ in third place. 

The next event was a “mobile fox hunt” 
with the following result: Bob Lear 
VK2ASZ; Dick Norman VK2ZCF and 
Harold Bortoft VK2AAH tying for second, 
and Phil Irvine VK2ZPI and Dave And- 
rews VK2AWZ tying for third place. 

After lunch the most hectic event of the 
day was held; a “pedestrian fox hunt,” 
when 15 starters lined up determined to 
take out the honours for the event. How- 
ever, only seven finished the course which, 
according to army survey maps, was only | 
over a distance of 0.6 mile air line—but 
apparently much further by foot. Results: 
Ist, Allan Williams VK2ZAL; 2nd, Joe 
Mack VK2ZJM; 3rd, Stephan Kuhl 
VK2ZSK. Others to finish the course in- 
cluded VK2ZAU; VK2AWZ; VK2ZCF; 
VK2ZIW., 

The final event was quite amusing to 
those who hid the transmitter and were 
watching from a concealed position nearby. 
Practically all the contestants arrived within 
the vicinity of the transmitter where 
utter confusion seemed to reign, for despite 
the signal strength and the use of “sniffers” 
no one could determine where the signal 
was coming from. Finally, while all others | 
were exploring the surrounding bush, Joe | 
Pollock VK2ZOO observed a piece of co- 
axial cable to which was attached the 
antenna—buried in the middle of the track. 
Second place was won by Bob Lear 
VK2ASZ with Phil Irvine VK2ZPI third. 

Proceedings concluded with prizes being 
presented to the winners of all contests. 

The success of the convention has already 
started plans for a bigger and better event 
next year. 


HUNTER BRANCH 

The arinual meeting of the Hunter branch 
was held at the Newcastle Technical 
College on Friday evening, March 5. Fifty- 
two members were present. The president, 
Frank Cox, VK2APO, extended a warm 
welcome to the divisional president, Vic 
Cole, VK2VL, and Federal Councillor | 


Paul | ' 


TUDOR RADIO 


L. E, Chapman 


103 ENMORE ROAD, 
ENMORE, N.S.W. 


PHONE 51-1011 


ESTABLISHED 1940 


TV CABINETS TO CLEAR 
Ideal for speaker enclosure, £2 each 
Transistor transformers, large 10 0 
Transistor miniature speaker and 
drive transformer, pair 10 0 
TV safety glass £115 0 
2 and 3 gang Condensers 10 @ 
Garrard plug-in Stereo hds. £2 0 0 
TV masks, 17, 21 or 23 inch 15 0 
POTS ISK, SOM, 1 meg., 4 meg., 

0.25, 200M.1in., 50,000 ‘switch, 
50K, 20,000. 


POTS 100K 
POTS. switch, 10K, 25.000, 4 meg., 
1 meg., 100K log 
POTS 1 meg. gang 
10,000 / 
POTS Concentric dual, 0.25, 0.25, 
0.1 meg., 2.500, 10.000, 0.1 meg.., 
50.000, 0.1 meg. ....... 5/- each 
TV Power transformers ideal for 
Amplifiers 300 mil 225 a side .. £4 
Silicon Diodes 210 7/6 each 


SPEAKER TRANSFORMERS 3 
ESTOVME! ene se iacttrtaeene Eee 
Larger size... .. .; 


SPEAKERS 
MSP 20928 12 PQ 


£6 15 
Rola 5 x 4 3a 15 ohm £1.35 
Rola 4 x 3 10 1Sa 27 ohm £1 90 
MSP 34 inch £1 0 
MSP 8 inch twin cone 15 

ohm £2 15 
MSP 6 x 9 twin cone 15 

ohm 
MSP 12 inch twin cone 

15 ohm 
MSP 4 inch 3 ohm 
M.S.P. 7 x 5, 3, 15 ohm. 
Magnavox 5 inch 3 ohm 
Rola 5B 3 ohm 
Mini Cable 4 strand shielded, lots 
of uses including Microphone 

Cable 1/- yard 
Radio knobs push on §/- doz. 
Miniature valve sockets 7 and 9 
pin 1/- each 
Octal 1/- each 
5 pin large 1/- each 
National power transformers 40 mil. 
225 a side Eien Sen 
TV picture tubes Philips 23 inch new, 

not regunned, with your dud £10 
Philips 1F 455KC 7/6 each 
Oscillator R.S.C. .. .. .. 5/+ each 
Amplifier Kitsets, 5-Watt Per Channel. 
Featuring twin channel stereo micro- 
phone, guitar and tape recording outlet. 

£19/10/0 


STEREO AMPLIFIER KITSETS 


Every component including speakers 
34 watt perchannel.. £11 0 0 
5 watt per channel .. £13 10 0 
R.C.S. BROADCAST AND 
SHORTWAVE BRACKET 
Including Switch and Trimmers, 


TV AERIALS 
All types £1/15/0 to £10. 
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ADIO SUPPLIER 


5A MELVILLE STREET, HAWTHORN, VICTORIA | 
Phone 86-6465 ee 


ESTABLISHED 1947 


RECORDING TAPES 


WELL-KNOWN MAKES BRAND NEW IN 
CARTONS 


150ft on 3in reel (Acetate Base) 6/ 
225ft on 3in reel (Acetate Base) ‘ 7/6 
300ft on 3in reel (Tensilised Mylar) 12/ 
§00ft on 3in reel (Tensilised Mylan .. . 16/ 
600ft on 3%4in reel Clensilised Mylar) .. 17/6 
900ft on Sin reel (Acetate Base) .. 19/6 
900ft on S5in reel (Mylar Base) .. 22/6 
1200ft on Sin reel (Mylar Base) .. .. .. 35/ 
1800ft on Sin reel (Tensilised Mylar) ahs 52/6 
1200ft on $%in reel (Mylar Base) .. .. 35/ 
1800ft on 534in reel (Tensilised Mylar) .. $2/6 
1200ft on 7in reel (Acetate Base) 22/6 
1200ft on 7in reel (Mylar Base) 27/6 
1800ft on 7in reel (Acetate Base) .. 35/ 
1800ft on 7in reel (Mylar Base) 39/6 
2000ft on un reel (Mylar Base) . 42/6 
2400ft on 7in reel (Mylar Base) .. §2/6 
3000 on 7in reel (Tensilised Mylar) 78/ 
3600ft on 7in n_7in reel (Tensilised (Tensilised Mylar) .. 92/6 
3in 2/67] Sitka salts. 3/6 
SYVAATL ae", Wipe lelaee 3/3 | 5%in 5/6 
4in p 3/6 | 7in ; 5/ 
‘OR in Plastic Storage Box 
/ | Tin 12/ 


8 ; 
TAPE SPLICERS. Complete with Splicing Tape 
and instructions . Bria ae bins SE 
BIB TAPE SPLICERS Mianthiads 27/6 


TRANSISTORISED TATELIVIERS 


> AND TUNERS 
LAFAYETTE 
PK-522 3 Transistor, Single Ended 50 yd Out- 
Buk ey cee Sun cloned eke 1k £2/17/6 
PK-543 4 Transistor, Push Pull, "100 “mW Out- 
UG UP te ae tees Re 
PK-544 § Transistor, Push Pull, 250 mW Out- 
PUG Ty A a ae stabs .. £5/17/6 
PK-80!1 4 Transistor, Push Puil, “1° Watt Out- 
PUGS ie ao Mele ae ee ee SY LILO 
PK-633 3 Transistor, 1 Diode, “Broadcast AM 
Tuner £6/15/ 


“MITYAMP” 2 Watt dip Amplifier, encased 
in Epoxyresin . £7/10/ 

“CABENA” LOW. PASS FILTER Eliminates 

TVI and BCI 

Cut off Frequency—30 Mes. 

Attenuation at 60 .Mcs better than 30db. 

Insertion loss negligible, 

Impedance 50-75 ohms. 

Maximum power input to filter at 72 ohms is 
400 watts peak when the Tranmission Line 
is correctly matched. 


This unit is connected as near to the trans- 
mitter as possible. 

£5/12/6 inc, tax. (PL259 coaxial plugs to 
suit, 9/6, 


COAXIAL CABLES 


UR67 50 ohm %in dfam. coaxial cabie 1/6 yd, 
or 25/ per 27yds roll. 
UR43 50 ohm 3/16in diam. 

per 35ft roll. 
UR71 72 ohm “Min diam. coaxial cable 1/6 yd 
or £1 per 25yds roll. 
ALL ABOVE CABLES Shae IN AS NEW 
_____ CONDITION 


GERMANIUM RADIOS 


Imported Germanium Pocket Radios Complete 
with Earphone and _ instructions. 
_. To Clee Clear .. ae 19/6 


SWR M METERS Mode Model KSW- 10 
SPECIFICATIONS: 
Standing Wave Ratio: 
Accuracies: plus or minus 3% scale length. 
Impedance: S2 ohms and 75 ohms. 

Meter: 0-100 DC microamperes, 


__ PRICE: £9/10/- inc. Tax 
STEREO AMPLIFIER 


10 wais (5 watts per Channel) £19/17/6 
For details see March advert, RTV & H. 


VACUUM TUBE VOLTMETER 


“KEW” Model K-116 (PV202) 
Complete with DC Probe and Leads, £27/5/, 
inc. Tax. RF and HV Probes Extra. 


SPEAKERS 


Brand New, Bankrupt Stock, Well-known Make. 


coaxial cable 15/ 


Lit oe del oe, 


8in Twin Cone, 10 watt 15 ohm V.C., £3/19/6 

Sin Twin Cone, 4 watt Tweeter 15 ohm V.C,, 

Sod ty 

6in Speakers 3.5 or 15 ohm .. Wie 42/ 

ain Sreakers 3.5 ohm .. . 32/ 
WANTED TO. BUY 

Piel IN Eta) RECEIVERS, TRANS- 


TIERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC. 
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COAXIAL CONNECTORS 


AMERICAN TYPE 
PL259 Coaxial Plug e954 9/6 


4087-1 Coaxial Plug (PL259° PTFE) .. ‘<6 
$0239 Coaxial Socket (Suit PL259) ... 
4802-1 Coaxial Socket (PTFE) .. .. .. 14/8 
C32-14 Coaxial Dble. ended female Cable 
Joiner (PTFE) 17/ 


6 
UG175U Adaptor for PL259 to suit %in PRET 


C32-17 Coaxial “‘T” Piece suit PL1259 .. 23/3 
ais a Series 
G 88 C/U Coaxial Plug (PTFE) . 15/9 
UG250/U0 ein Socket (PTFE) 12/6 
Belling Lee Typ 
Coaxial Plug (Suit Yin semle. as 4/ 
Coaxial Socket .. 3/6 
Coaxial Socket (flush Mount) 3/6 
Coaxial. Cable Joiner (female) 4/ 
MICROPHONE 
CONNECTORS 
Microphone Plugs, PMG Type Standard . 4/ 
Socket to suit above . 3/6 
Transistor Radio Type ‘Plug and Jack, 3/6 pr. 


4 pin small speaker plugs and stati 1/9 pr. 


Ampenol 2-pin connectors . pr.. 
CRYSTALS 
Miniature Marker hareels: Pemplce ie Socket. 
8500). Kei a0) pee £2/10/ 
5500 Ke Ue £2/10/ 
IF TRANSFORMERS 
85 Ke IF Transformers .. 25/ 
455 Ke IF Transformers Med. Gain 25/ 


TRANSISTOR INTERCOM 


4 Stations 1 Master, 3 Sub-Stations, 3 Tran- 
. sistor, mW Output, Complete with 
66yds wire, Battery, Staples, etc.. £10/8/ 

2 Station, 1 Master, 1 Lacs: inc, Battery, 

Wites eerie cian . £6/10/ 


MICROPHONE CABLES 


Single Core Shielded Cable PVC Covered, 
7/0076 ideal for Stereo Systems, 1/6 yard 
or £7 per 100yd Roll. 

Two Core Shielded Cable PVC Covered, 7/0076 

2/3 yard or £10 per 100yd Roll. 

Twin Flat Speaker Lead 8d yard, ideal 
intercoms. 


ELECTROLYTIC CAPACITORS 


Erand new, Sub-miniature & Pigtail, PVC sleeved 


for 


Mfd. Volts Price | Mfd. Volts Price 
2 i beans Pants 3/ 30 eo irees 3/ 
4 3 3/ 30 12 3/3 
5 6 3/ 32 350 : §/ 
5 12 3/ 50 6 3/ 
5 18 3/6 50 12 3/6 
8 10 3/ 50 25 4/6 
8 15 3/ 64 6 3/3 
8 300 4/9 64 18 3/3 
8 600p 5/9 100 Cisne 3/3 

10 3 3/ 100 2 aes 3/8 
10 6 3/ 100 PAT et ae $/ 
10 12 3/ 100 S50 aie HA SL 
10 25 3/3 | 250 Sa: vse oe 
16 10 3/3 250 1G eae S/S 
16 300 §/3 | 250 50 3 e497 
16 600p T/ 500 I2*-Diives Sh 
24 350. 7/ 500 SOs eds 
24 500 7/6 | 1000 6 8/3 
25 3 3/ 1000 12 9/9 
25 6 3/3 | 1000 18 ‘ 11/6 
25 12 3/ 1000 25 ahs 13/3 
25 25 3/6 | 50+50 350 ... 16/ 
25 50 4/3 (can type) 


POLYESTER CONDENSERS 


We have in stock a full range of Polyester ard 
Styroseal Condensers at competitive prices. 


SPEAKER TRANSFORMERS 


Well-known make ‘E’’ Type. 


5000 ohm to 3.5 ohm 18/6 
5000 ohm to 15 ohm .. 18/6 
7000 ohm to 3.5 ohm .. 18/6 
7000 ohm to 15 ohm .. 18/6 
vy Org a3 ype. 

7000 olin 40245. 53.0T eae 25/ 
10,000 ohm to 3.5 CT .. 25/ 


POWER TRANSFORMERS 
290v-0-290 volt 60mA, 6.3v 2A, 5v 2A, 27/6 
385v-0-385 volt 100mA, 6.3v 3A, 5V 2A, 35/ 
385v-0-385 volt 125mA, 6.3v 3A, 6.3v 2A, 

DV LEAL iiss Suede tin aiee! os Bis bias, Bae 


MULTIMETERS 


A} 
EERIGR ONG caine Roa Bee | 
CENTRAL CTS500 Multimeter 20,000 one, BC | a | 
CENTRAL CT330 Multimeter 20,000 aA py | 
SAKURA TR6S Multimeter 20,000 opy Bee 


it 
SAKURA TR18 Multimeter 50,000 MAT Sy a 
SANSEI SE550 Multimeters 100,000 opv D.C. 


£12/17/6 x 

Multimeter Probes 2700. ee 
200H .Movement. i. 0) ite Steen ee oa 
Meter Rectifiers .. .. ay eae 2 
¥ 


SPECIALS 


MTC71/OC71 Transistors, 7/6 ea. or 3 for £1 | 
Sato Subminiature Bezels 6-8 volt No. 3280 © 
complete with globe. Red or black. 4/ 
GLORIA Extension Speakers (Plastic) Cone 
4in Speaker and 12ft wire .. .. 50/ 
RESIN CORE SOLDER, 185 gauge 
40/60 1 lb packet .. 0. , ee. 18/ 
60/40 Ilb packet ,. 22/19 
SCOPE Soldering Irons 6 second Standard, rf oe 
peed Ci an alte Irons Deluxe Neer tse Stee! 
arr ; Ft 
MINISCOPE Soldering Iron |... .. .- 
BIRKO Soldering Iron 6 second .. 16 
TRANSFORMER Suitable Scope or Birko, 30) 


METERS: 


MR2P 15 volt vege MO65 50 mV Dee 


/6 
MR2P Stereo peters MR2P_ 50-0-50 ee: 3s 
Meter . 42/6 | MO6S 100mV_ D.C., 
MR3P 300 volt A.C., 37/ 
50/ | MR4P’ VU Meter. 
MR2P VU Meter, 45/ ! £5§/ 


MOS2 2 S#in Round Face, 2in Hole, Black — 

Plastic Case, | 
MOS2 500°. uA DG ho es ee 
MO52):4° m/ai DC et) eee 37/6 | 
M052::5 amps). DC iy cn en ae oe 
MO52).4$) amp, DG) Gini 371670 


EW—20 2¥%in x Win, reclacilar ‘face, 
EW 201 m/a DC 
“S’’ Meters read $1 


FSD 1 m/a, 
MR2P ie ; ah 
“VU METERS 
MR3P . £&4/2/6 | MR6S .. £4/2 4 
MROP VU Meter 45/- MR4P VU Meter a89) 
MRiP!1¥sin’ Square. Face ithe Hol i 
4in Square Face, n Tie 
Clear Plastic Case. . , sone pe a> 
32/ 


MRIP 1Im/A 4 i, 
1¥ain Round Hole, y 


2in deep § 
2 42/63 ¥ 
to $9 plus” 10 ‘to “30 db. 
37/6 Y 


MR2P 13%in Square Face, 
Clear Plastic Case. 


MR2P = _50uA.DC 52/6 | MR2P 250Ma.DC 35/ 
MR29 100uA DC 45/ | MR2P 1SAmp.DC 38/ S 
MR2P $00uUA.DC 37/6 | MR2P “S” Moter 37/6 
MR2P Ima.DC 35/ MR2P 15 volt Bi 
MR2P 5Ma.DC 35/ DiC) . 42/6 U 
MR2P  10Ma.DC 35/ MR2P’ Stereo. 

MR2P  15Ma.DC 35/ Balance Meter 42/6 
MR2P $0Ma.DC 35/ MR2P VU Meter 45/0 
MR2P 100Ma.DC 35/ MR2P 50-0-50 U, 55/- 
MR3P 3in x 3¥%in Square, 2¥%2in Round Hole 


1'%4in deep. Ss Plastic Case. 


MR3P 50uA.DC 82/6 ; MR3P  50Ma.DC 47/6 
MR3P 500uA.DC 55/° MR3P_ 100Ma.DC 47/6 | 
MR3P —- 1Ma.DC _ 47/6 MR3P 250Ma. De /ee if 
MR3P 5Ma.DC 47/6 ? a 16 
MR3P 10Ma.DC 47/6 MIsP “300 met 
MR3P  25Ma.DC 47/6 AC, fs (0/=' 
MO65 3'%4in Round Face, Vain ” Hole, IYain | 

Deep. Black ee ees . 
MO65 100uA.DC 55/ | MO6S 500Ma.DC 35/ 
MO65 500UA.DC 37/6 | MO65°——-15v DC 38/ Cs 
MO65 = 1Ma.DC 35/ | MO65 30v DC 35/ _ 
MO65 _5Ma.DC 35/ | MO65 .300v DC 42/6 
MO65 10Ma.DC 35/ | MO65  300v AC 42/6 
MO65 20Ma.DC 35/ | MO65 1Amp.DC 35/ 
MO65 50Ma.DC 35/ MOG 30-0-30 Aé ! 
MO65 100Ma.DC 35/ 

M065 SQ mV 7/6 

MO6S 150Ma.DC 35/ Moss $9 m Phe Rye: 
MO65. 250Ma.DC 35/ 37/6 
MR52 2¥in Sauer Face, “2in ‘Round “Hole, 

Black Plastic Case. | 
MRS52. $00uA.DC ae MR52. 50Ma.DC £2 | 


MRS2 1Ma.DC £2 


MRS5S2 100Ma.DC £2 | 
MRE in OMeBS . £21 MRs2 | 250Maa eee 
MRS2. 25Ma.DC £2!MRS52 500Ma.DC £2 


LOG BOOKS, 5/6 each, postage 1/-. 


CLIENTS PLEASE NOTE a 
ALL PRICES QUOTED IN_ THIS ADVER-— 
TISEMENT INCLUDE SALES TAX WHERE 
APPLICABLE. PLEASE ADD _ POSTAGE 
WHEN ORDERING. SORRY, NO C.O.D, 


a 
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Healy, 

Sydney to attend, 
ast year, Frank, VK2APO, stated that 
Pinocinty had been well 
ed, and some interesting lectures pre- 
ted, adding to the technical kn 


owledge 
; Members as well as providing a social 


ined at a high standard while the “Do It 
self” and constructional competitions 
iso showed a high standard. 

vomment was made on the standard 
bf operating and expressed the thought that 
ne improvement could be made. Recom- 


the phonetic alphabet. 
The report concluded with thanks being 
pressed to the secretary, treasurer and 


On March 15, Wal Hannam, 
H, passed away at his home at 
Terrigal, N.S.W. Wal was well known 
Australian and New Zealand amateurs 
ith whom he maintained contact on 
J) metres. 

His association with amateur radio 
ated back to 1908 when he was first 
censed, and in 1910 in association with 
her amateurs of the day who organised 
emselves into what was then called 
Wireless Institute of New South 
ales, becoming its first secretary. 
In_1911 he joined the Douglas (later 
Douglas) Mawson expedition to the 
mtarctic as a radio operator, the trans- 
tter being a two-kilowatt Telefunken. 
Messages were transmitted to Macquarie 
where they were relayed to 


Hobart. 
On returning from the Antarctic, Wal 

isted in the first A.I.F. and served 

erseas with the Divisional Engineers, 

gain in radio,’ 

An active operator, he had many 

iends locally and in New Zealand with 


S 


@ f anid 


took place at 
orthern Suburbs Crematorium on Wed- 
ay, March 17, and was attended 
many members of the New South 
es Division of the W.I1.A., includin 

presentatives of council, Hunter branc 

and Central Coast sections. 

By a strange coincidence, the funeral 


stitute eee rons Nest. 
, sympathy o amateurs is 
tended yo the relatives of this fine 


mittee for their assistance and work 
g the year. ; 
offices being declared vacant, Vic 
was invited to preside over the election 
fficers for the e year. es 
pminations were called for and the 
ving elected:— 

dent; Frank Cox, VK2APO. 
Presidents: Les Baber, VK2RJ, Keith 
d, VK2AKX 


ary: Gordon Sutherland, VK2ZSG. 
urer: Bill Hall 


Secretary: Bill Munn, VK2ZWM. 
Correspondent: Keith Howard, 
; Assistant, Frank Cox, VK2APO. 
Liaison Officer: Tony Mullen, 


SL Officer: Stan Lloyd, VK2AYL. 
ifter congratulating the new committee 
| their appointment, Vic Cole gave a 
ne of Divisional activities and answered 
questions on matters of interest to 
members. 
evening concluded with the business 
1 normal monthly meeting during 
h, Pierce, VK2APQ, discussed Institute 
ers from a Feder, pons of view. 
May meeting of the Hunter branch 
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Site. 


VK2APQ, who had journeyed 


his report on branch activities during") 


The first Radio Instructor's Certificate 


(Grade has been awarded to Keith 
Howard, AKX. This award was made 
in recognition of the excellent work done 
in instructing Youth Radio Scheme mem- 
bers. The efficiency of this work has been 
judged by the number of students who 
ave passed various Y.R.S. tests or have 
obtained the A.O.C.P. or L.A.O.C.P. To 
date, Keith has a fine tally of five A.O.C.P., 
two L-A.O:C.P., four Junior Radio Certi- 
ficates, and 17 Elementary Radio Certi- 
ficates. 

Second to gain the Instructor’s Certificate 
is Ken Mattai, VK1KM, who also has a 
fine tally of five AQC.P., 14 Elementary, 
and 13 Junior Radio Certificates. : 

The supervisor of the Y.R.S., in 
announcing the -requirements for the 
Instructor’s Certificate, stated that it is not 
proposed that these awards shall be lightly 
earned, but will be recognition for con- 
sistent instructional effort over a consider- 
able period. 

NEW SOUTH WALES 

The “Efficiency Pennant” presented by 
the Institution of Radio and Electronic 
Engineers has been won by the Westlakes 
Radio Club. 

A monthly newsletter edited by Jim 
Webster can be obtained by sending a 


‘stamped self-addressed envelope to him, C/- 


Science Department, 
School, Birrong, N.S.W 

The March issue contained six pages of 
news from various clubs as well as a 
number of articles of particular interest to 
anyone seeking information regarding the 
scheme, 

WESTERN AUSTRALIA 

Laurie Jessop, VK6ZEA, co-ordinator of 
the Y.R.S. in that State and club leader 
at Wesley College in south Perth, has 
reported that four club members were 
awarded Commonwealth Scholarships. They 
are: Peter Pemberton, VK6ZEP, Ray 
Godley, VK6ZEG, Terry Broom and Mervin 
Wellnagel. Both the latter have passed the 
L.A.O.C.P, and are awaiting their call signs. 


Birrong Boys’ High 


The club is very active from their newly 


built club room and 
their call VK6ZEW. 
QUEENSLAND 

Reports from Chas. Taylor, VK4UC, 
indicate that a record year of Y.R.S. activity 
seems assured for that State. Inquiries have 
been received from Maryborough State 
School, Rockhampton Christian Brothers, 
Gladstone State School, The Boy Scout 
group at Cairns, and St. Patrick’s College, 


operate regularly under 


Mackay, for information and assistance in 
Starting clubs. 

A De La Salle club member and one 
from the Grammar School club have passed 
the L.A.O.C.P, examination, the latter being 
154 years of age. 


VICTORIA 

A meeting of Y.R.S, instructors has been 
arranged to enable an exchange of ideas 
and discussion on various aspects of the 
scheme. 

In conjunction with their other activities, 
The Bentleigh Youth Club has started a 
radio club and has associated with the Y.R.S. 
organisation. 

The Christian Brothers Club at Bundoora 
have been issued with the call sign VK3ZFR 
for their club station. Members are now 
busy building a two-metre transmitter. 

Steady progress is being made at the 
Victorian Blind Institute. The team of 
instructors now includes Bruce Whitehead, 
Ron Everett, Bob Whalley, George Weir 
and blind operator Cyril Minns, VK3AUM. 

The Victorian organisers express their 
thanks to the Aegis Manufacturing Co., 
Thornbury, for tha donation of a large 
quantity of knobs suitable for volume 
controls, 

WESTLAKES RADIO CLUB 

Following the results of the January 
examination, three members have been noti- 
fied that they have qualified for the 
L.A.O.C.P. All three are now practising the 
code in an endeavour to obtain the full 
licence. 

The new transmitting room for the 
VK2AWX transmitter has been completed. 
The soundproofing has eliminated the back- 
ground noise due to the proximity to the 
railway line. 

The first Westlakes-Hunter branch field 
day will be held at the Westlakes Radio 
Club, Teralba, on the Queen’s Birthday 
holiday weekend in June. As an encourage- 
ment to younger members, the majority of 
the transmitter hunts will be on foot, both 
40-metre and 2-metre being hidden during 
the day. Short wave portables are ideal for 
transmitter hunting on 40 metres. Refresh- 
ments will be available and the entry fee 
will be 5/ for the day. 

The next unit in the series “Electronics 
by Radio” will be given on four Monday 
nights in June. The unit is to be entitled 
“Electrons in Motion.” _ 

Full lecture notes will be available after 
June 1 and further details of the course 
will be given in the June issue of these 
notes, 


PPP PPP PPP PLP PPP LPAI A 


will be held at 8 p.m. on Friday 7th in 
Room 6, Clegg Building, Newcastle Tech- 
nical College, Tighes Hill. Visitors and 
intending members will be welcome. 


BLUE MOUNTAINS SECTION 


The annual meeting of the Blue Moun- 
tains Section of The N.S.W. Division was 
held on April 19, and there was a good 
attendance. 

The retiring chairman, Bob Lear, 
VK2ASZ, reported on the section’s acti- 
vities during the past year. Dave Melbourne, 
VK2NK, Civil Defence signals officer, dis- 
cussed future Civil Defence activities in 
the area, in which radio amateurs would 
be co-operating. 

Election of officers for the ensuing year 
resulted in the following appointments, all 
being unopposed. 

Chairman: Don Hodgson, VK2ART. 

Vice-Chairman: Dereck Boyd, VK2NR. 

Secretary: Bill Moore, VK2HZ. 

Treasurer: Allan Smith, Assoc. 

Publicity Officer: Bob Lear, VK2ASZ. 

Among the retiring officers was Norm 
Durham, VK2QA, treasurer since the incep- 
tion of the section in 1958, who due to a 
change in employment would not be able 
to attend meetings regularly. 

The section meets at their club rooms 
in the Old Council Chambers, Lawson, on 


the third Friday of each month. Visitors 
will be very welcome. 
VICTORIAN DIVISION 
The annual general meeting of the Vic- 
torian Division VHF Group was held on 
Wednesday evening, March 17. The officers 
elected for the ensuing year were:— 
Chairman: Cyril Edmonds, VK3AEE. 
Vice-Chairman: Jack Taylor, VK3ZJF. 
Secretary: Len Pointer, VK3ZGP. 


A ee eine 
TRANSISTOR SERVICE 


ALL JAPANESE MAKES 
REPAIRED 


including . . . 


Aristone Sony Mitsubishi Fujiya 
Berlin Sharp Nivico Neos | 
General Aurora Spica S nara? : 
Mariner Crown Toshiba Standard 
National Hitachi Belair Yashica 


We do not sell spare parts 
PETER G. BROUGHTON 
209 George Street, 
Sydney. Tel. 27-5831 
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re 


. 


of list price. 
The resistors are 
and include some wire wound resistors. 


The 
List 
The 
List 


FREE 


price, £5/10/- per 100. Our Price, 20/- per 100. 
potentiometers are all current types and include switch 
price, £6 per dozen. Our Price, 25/- per dozen, 


For a limited period with each lot of resistors, con 
free: One New Valve Type 6U7G or 1T4 or One 


New English Miniature 11x 1 Switches 


Ta Ae 


- with +” spindle, they have silver- 
plated contacts and high quality in- 
sulation suitable for H.F, use. 


4/9 each. Post and packing 1/6. 


NEW 4-SPEED STEREO 


PLAYER F.O.R. .. 4-SPEED F.O.R. .. 


. .£8/15/0 


List price 60/- per yard, To clear at 40/- per 
Postage and packing N.S.W., 3/63 Intersiate, 4/6. 


BATTERY CHARGER RECTIFIERS 


New Selenium Rectifiers, 6 or 12 volt, at 
state, 2/, Transformer for above rectifier tapped for 
for charger, 47/6, Post, N.S.W., 7/63 Interstate, 10/. 
As above, 6 or 12 v., at 2 amp, 27/6. Post: N.S.W., 3/6; Interstate, 
former for above, 37/6. Post: N.S.W., 3/6; Interstate, 4/6. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 17-pin, 6y. 7/6. 
Post and Packing 2/. 


NEW GARRARD TAPE DECKS 
AT LESS THAN HALF PRICE 
Sey, : ) SINGLE SPEED 3iin takes 


‘(| S4in wide. 


4/6. 


and 


Tee 
HN} 4in spools. Two motors, 
simplified controls, supplied 
with tape £9/19/6: Post and 
packing N.S.W. $2/6. Inter- 
state 20/. 
Osc. COILS .. 15/- 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


as 


40/, 
6/9. 


Camara 


required at 20/- extra. 
Inputs provided for microphone, 


Too Heavy for Post. 


NATIO 


SPECIAL PURCHASE OF FACTORY STOCK] 
RESISTORS, CONDENSERS AND POTEN | 


We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carlson 
who have ceased the manufacture of televisicn and radio receivers and can offer same at less than 25 per cent 


mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg i 
List price, £4/10/- per 100. 


condensers are in most popular makes and include mica, ceramic, 


These New English 
Pick-ups and Sapphire 


a These new miniature eleven-position | same at LESS THAN HALF PRICE. Available in STEREO at — 
single-bank switches are 1” diam, £12/15/,. POST AND PACKING EXTRA: N.S-Wes 18/-s QLD» | 


These 240 v. 
7,000 R.P.M. and are ideal for small drills, grinders, etc. 
5\4in x 3%4in, with 5/16in spindle 


NEW STEREO CHANGER 


TYGAN AND SARLON SPEAKER GRILLE FABRIC 


4 amp., 37/6, Post, N.S.W., 2/5 Inter- 
3 or 12 volt, with circuit 


Trans 


These new 


2 Track £17/15/, 


EXTENSION SPEAKERS 


These 4” speakers are mounted in 
polished cab‘nets suiiable for use 
in‘ercom, 
speakers. 

LIST PRICE .. .: 55 -» > 
SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 


70 mfd + 30 mfd 400v 9 6 J0 mfd + 25 + 5 + 5 400v W 12 6 5 

400 ae ae 200 mid 350v, - . 8 mfd 400v pig tail .. .. -. 4 6 \ | can be used singly for car or 

64.mfd 350V- 1 an 7 6 iS mid ae, rele ‘ | \ portable radio. ...... 20/9 
s = -* * “* wf * . 

16 mfd + 8 mfd 300v W shh fe v ea. POST 2/-. | 

ea ett ; 

32 nga | The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro- 

phone preamplifier and two EL34 valves in. push-pull output, aay 

/ g All amplifiers are fitted with A. and R. output transformers with voice coll tappings of 2 to 15 ohms. — 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if | 


pick-up, and radio with mixing facilities and tone control. 


es .. £26/17/6 The 15 watt is as above but using two 
17 WATT ..... ...... &24/17/6 
Post Extra on 15 Watt 12in speaker for above (10 watt) .. 
.N.S.W. 10/ Interstate 15/. F 
25 Watt by Rail or Air. Crystal Microphones for amplifier . 


NAL RADIO 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 


TIOMETERS = 


n 4, 1 and 2 watt ratings 
Our Price, 20/- per 100. 
Post and packing, 2/6 extra. 
paper and electrolytic in standard values, 
Post and packing, 3/6 extra. 
pots, and dual concentric. 
Post and packing, 2/6 extra. 
densers or potentiometers purchased we will supply 
New English Miniature 11 x 1 Switch as advertised 


NEW GARRARD RECORD CHANGERS 


Garrard Changers with High Fidelity Crystal | 
Styli have just been superseded, We are selling | 


VIC., TAS., 22/6; W.A.._ S.A. 


HIGH-SPEED 240V. AC/DC MOTORS | 
ac. or d.c. motors are 1/8 H.P. with a speed of | 
Dimensions, — 
COT ie a 

Post, Interstate, 8/6. 

. SLIDER-SWITCHES ) 
£10/15/0| 10 pole 2-way silver plated contacts 3/9 | 


LEADER SIGNAL GENERATOR LSG11 | 


240V A.C. operated, 6 band 120KC to 390 Megs. | 


Provision for crystal. £15/-/- 


Post N.S.W. 7/6; Interstate 12/6. | 
4 


NEW 240V. A.C. MOTORS | 


Post, N.S.W. 5/-; 


yard. 


hese small motors, size 3in x 3in x 34in, are 1-12 h 
are only suitable for intermittent use. 29/6. 
W. 3/6. Ant,” 5/ 


NEW B.S.R. TAPE DECKS 


3-speed B.S.R, Decks are fitted with a digital counter | 
spools, : a 
4 Track £22/12/6. 


T 
but 
N.S. 


will. take 7”” 


aa 


NEW 


uz’ts or extension 


. £6. 


Post and packing, N.S.W., 
Interstate, 9/9. 


NEW AMERICAN 
TWIN TELESCOPE TV AERIALS 


Extends to 36in each section 


6BQS valves in push-pull output. 
.. 67/6 — 
. -» 47/6 — 


oye) 72°98. 0-6 or ae ob iee-ed-ahe 0:6; 6h 
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Special Purchase of Manufacturer’s stock of Transistors and Transistor Components 
__tnables us to offer Transistors and Kit-sets at a fraction of original cost. 


‘A 


ae 


| Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 


e complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in- 
_ Structions. Set is housed in attractive plastic case as illustrated. 


q Set can be supplied wired and tested at £2 extra. 
_ Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 


NEW ENGLISH MAZDA TRANSISTORS 


EQUIVALENT 

Oc4s BGR. TAUNTS. ecto ny) cee sat 8/6 88. Ducon type SFT 123 equiv. OC74 .. .. .. .. 9/6 ea. 
OC44 Ose:  Tranmistor hy 8206 otc cc oo gen AE ea. Available in matched pairs at .. .. .. .. .. .. 18/ pair 
OC75 Audio general purpose .. .. .. .. .. .. .- 7/6 em. AUDIO OUTPUT 

oc7i Generai Purpose 


f Post and packing on transistors 1/6 any quantity, 
_ A.W.A, 23" E,H.T, transformers and 23" [10 deg. deflection yokes. New manu- 
a facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


- 


LS ee es C1, TEMG Nites RULES gs IKSG ei a CRIGTI 2 |. OD TIS te ERO Wy outros So $07 
Spree em hie bs 2/6 SEKI3 i , 9) IMSG Sle GUIIG We sy Leg 136K9 oie Gf 
SY3GT ne + 9/8 6SA7GT 9/6 1K7G he ay FOr ears SBS VE ois 10/6 
pormearairelise se Ii 106G..-., 5, 2/6 COG... 5. 8 eaUT ae acrylate Ne: 3) 
Mees ec es te 4/6 PEG oo lb yg O8BT oe ye rey y fope pola voll rs CY; IAG i ho RS 
RT A ae a etiterp Neb, Pee 4 2/6 CONT eh ere Ha OE V2SHT oe ns 
6K7G . 4/6 

955 |. 2/6 

Please add postage on all valves. 954 . 2/6 


STEREO & MONO PLAYERS NEW IMPORTED "NATIONAL" 


THAN HALF PRICE TRANSISTOR SIX PORTABLES = W 
a ay BATTER ce cevik These small Portables, size 34in x 2tin x_ 


AT LESS 


1tin have excellent tone and good sensi- 


MONO £4/17/6 tivity. Selling at less than wholesale price. eee | 
STEREO £5/17/6 £14/17/6 (Post free) i = a 
Poet ak 1 fone ow id a Gr Supplied with leather case. 


NEW PORTABLE RECORD PLAYER MITY-AMP 
CASES TO SUIT THE ABOVE TURNTABLE 5-Transistor amplifier, 2 watt output, 6 or 


12 volt input, 3 to 35 ohm output. Suitable 
Attractive two-tone cabinet with plastic trim. : i 


ui for record players, inter-com, or any appli- 
eoeued with Sin x 7in speaker in felt-lined enclosure. cation where a small amplifier is required. 
qarrtoe pmiiter, and atleres (or. power: supply Circuit supplied. “£9715 /- 
a ee £5/15/- Post and Packing: N.S.W. 9/, Interstate 12/-. Post and Packing $/. 
__ EXTENSION SPEAKERS NEW AMERICAN NEW MIDGET POWER TRANS. 
lew 9 x 6 speakers in case with volume pel ate hat 250v, Sec. 225 x 225 with 6.3v 
mtrol, 75/, Post: Interstate, 5/6; N.S.W., 4/. RECORDING TAPE il. Winding, PEN Woe 
aq Mery Hot ek Peat ae eet ° ° 27/6 Interstate, 4/6. 
EW POWER TRANSFORMERS At 4 List Price ses eva Erin. 150 x 150v. Sec, with 6.3v 
j hi. . i 
mA prim.: 240v with 230v tapping Sec.|5Zin 900ft Acetape .. .. .. £1/2/6 27/6 Postage) N.S.W = 2/6 
5 x 285 with 6.3v filament winding]7in EDOO! 41 SOO, MV later Mme CR EE 2 1G oe res Of Oe) ea 
5 in ee pepe Postage: N-S.W:i3/6i1545 7 spool 16504 Mylar .. £1/17/6 | TRANSISTORISED SIGNAL INJECTOR, 55/- 
im.: 240v, Sec. 385 x 385 at 80 mA, fil.| Sin 800ft Mylar .. .. .. ., £1/5/0 | A,MUST FOR QUICK TROUBLE SHOOTING 
3 and Sv., 27/6. Post.: N.S.W., 4/; In-|104in spool 3650ft Mylar ... £4/15/0 | tion shect and battery. Post free 
state, 7/6. -, 


)mA H.T. Chokes, 7/6. Post: 2/- Post and packing, 2/6 extra. a aan 
ne VIMMMAS RPRILAL OO CAPA WORE EOHEAT Go al fon 
SHOP SOILED 80 M.A. NEW PER-MAG SPEAKERS by Australia’s leading Manufacturer 

By TRANSFORMER Gin Per Mag ioc ngs s Rae 35/ 34in Per Mag Tweeter with Cross 

a 285 x 285 Sila Per: Mag eo es es 22/6 Over Condenser .............. 20/ 

vo 6.3 volt windings 15/- each plus en eee vies ai CO ICRS IE ener ane me x gee Bis Mag Hvy. dty. 15 ohm ane 

DO P. a Xe Fi Per Magia. occ. POP IVIAG Aiea we eee be ae % 
CS. W..6/+, Interstate 10/ Post and Pack. 3/6, N.S.W.s Inéer 4/60 | W2in Per Mag (81/6 

3 in x 9in Per Mag .............. m Per Mag Wath eerie. con. 

M.G. PRESS TO TALK HAND © "post ‘and Pack. 5/- NS.W., 7/6 Interstate 

_. SETS, 25/- each. 12in Per Mag .... 67/6, Post and Packing 7/6 N.S.W., 10/- Interstate. 


Post and pack 3/-, Speaker Transformers for above 6T, 5T or 7T 10/- 


- NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD STANMORE, N.S.W. PHONE 56-7398. | 
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Manufacturers of Quartz Crystals for frequency control and Crystal Filters for 
highly selective circuits in the largest and most modern crystal plant in the 
southern hemisphere announce a new range of:— , 


CLOSE TOLERANCE GOLD PLATED CRYSTALS FOR AMATEUR APPLICATIONS 
1.8 Mc/s to 15 Mc/s +0.005% in Style “D” (American HC6/U holders. 


4in pin spacing. Amateur net £2/16/3 incl. tax. 
15 Mc/s to 52 Mc/s +0.005% in Style “D” (American HC6/U) holders. 
sin pin spacing. Amateur net £3/2/- incl. tax. 


100 kc/s +0.005% in HC13/U holders, iin pin spacing. 
1 Mc/s +0.005% in Style “D” (American HC6/U) holders. tin pin 
spacing, Specially designed for Xtal Calibrator purposes. 

Amoteur net £4/10/- incl. tax. 


455 kc/s (nominal) crystals for Filter applications in Style SE ror: eo. 
(B7-G) holders, Amateur net £4/10/- incl. tax. 


Many other types and tolerances are available from our standard production. 
Please consult us on your Xtal requirements. 


PYE PROPRIETARY LIMITED 
CRYSTAL DIVISION 
CLARINDA ROAD, CLAYTON, VIC. 
P. O. BOX 105. TELEPHONE: 544-0361. 


NIBBLING |) TOOL 


CUTS e NOTCHES e TRIMS 


SHEET STEEL to 18 gauge NOTE LOW COST 


ALUMINIUM, COPPER, BRASS, PUNCHING 


BAKELITE to !6 gauge I 
A precision tool for custom-built radio assem- teal 
blies, special sheet metal work in factory or 


home. ONLY 


FROM: 


RADIO SUPPLY STORES EVERYWHERE 


or direct from distributors. Tax exempt. Post free within Australia. 


“WATKIN WYKNE PTY. LTD., 21 FALCON STREET, CROWS NEST, N.S.W. 43-2107, 43-1912 


116 


Treasurer: Peter Cohn, VK3ZPC. 3 
Publicity Officer: Cyril Maude, VK3ZCK. 

. QSL Manager: Bill Rice, VK3ABP 
e Constitution of the Group was re 
to the meeting and adopted. A talk on 
the Oscar III satellite was given by Bill 
Rice, VK3ABP, which included a De 
recording of the signal. il Edmonds, 
VK3AEE, gave a description and full circuit 
details of his 432MC transistorised con- 
verter. ; 


; QUEENSLAND oa 
Plans are being made for the “Sunshine 
State Contest” to be held in July. A pro- 
osal for the rules of this year’s contest 
been circulated to all members and is 
based on a scoring system of Zones accord- 
ing to the W.LC.E.N. Le “3 
The Division has i ed a Galaxy 5 
SSB transceiver for use on Divisional broad- 
casts from VK4WI each Sunday morning 
at 8 am, y sm 
It is proposed, by the combined effo 
of amateurs from the Darling Downs and 
Brisbane, to establish a 144MC beacon on 
the Bunya Mountains at an elevation of 
approximately 3,500 feet above sea level. 
is installation will be of value for 
checking band openings and VHF propaga- 
tion phenomena. a 


SOUTH AUSTRALIA a 

The South Australian, South-Eastern 
Radio Group will hold their annual con- 
vention at Mount Gambier on the Queen’s 
Birthday holiday weekend. es 
The registration fee will be fabio ely 
£1. Full details will be pub late a 
VK/ZL/OCEANIA DX CONTEST 1964 
Jock Whyte, ZL2GX, contest and awards 
manager of the New Zealand f 
of Radio Transmitters, sends sults 
of the 1964 VK/ZL/Oceania DX Contest 
held last October. ag 
Scores for the Australian (VK) and New 
Zealand (ZL) CW and Phone at 
as follows:— 


Aust. (VK) CW ’ Phone a 
VK2EO 9650 pts. WK2APK 6495 pts 
VK2WD 4465 pts. 


7143 bts. VK2CM 1540 pts. 


VK3AXK. 6275 pts. VK3ATN 10680 pts 
VK3MR_ 5745 pts. VK3XB_ 1280 pts, 
VK3DQ 3975 pts. WK3QV ~ 1170 pts. 
3545 pts. “a 
VK3SR = 2735 pts. 
VK3RJ 915 pts. 
VK3QV 830 a 
VK3 check log oh 
VK4LT 6830 pts. VK4LT 7365 p 
VK4SD 3955 pts. VWK4DO 91S p 
VK4WO 1020 pts. 

VKS5NO 15885 pts. VKSMS 9860 pts 
VK5RX 2445 pts. VKSGG 2865 pt 


VKIDK 5140 pts. VK7DK 2800 pts 
VK9GC 3610 pts. rt 
VK9RB —_790 pts. 


N.Z. (ZL) CW Phone 
ZLIARZ 8425 pts. ZLIHA 6990 pts 
ZLIARY 5395 pts. ZLIABZ 6585 pts 
ZLIQW 350 pts. ZLIAGO 1870 p 


ZL2GX 5760 pts. ZL2GX 2475 pts 
ase 525 pts. ZL3AB 2130 pt 


ZL4BO 
ZL4IF 1710 pts. 


LISTENERS’ SECTION : 
Australian New Zealand — 
12033 375 pts. ZL149 aa rt! 


8 Ze : 
14018 1514 pts. ZL292  —-370 ptt 


L602 P ; 
BERS195 4965 pts. i 

A very attractive certificate will be sen 
to the winners of each section of ; 
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‘HE service first commenced in February 
' 1945, when two 50KW transmitters were 
Stalled at Sackville on the New Brunswick 
last of the Atlantic Ocean some 600 
iles from the Montreal studios. The first 
ansmissions were beamed to Europe in 
ur languages to counter German propa- 


a. 
The station later added Danish, Nor- 
ian, Swedish, German, Polish, Russian, 
jlian, French and English to Europe, 
lanish and Portuguese to Latin America 
a telish to Australasia and the South 
icific. 
During the 20 years the station has 
ived over half a million letters from 
sners with comments which have helped 


Ni 


give the listener the type of entertain- 


ler has enabled three frequencies to be 
‘Operation, giving listeners a choice of 
nds on which to hear Radio Canada. 
The service ranked fifth in the short- 
ive station popularity poll last year, while 
; Canada Short-Wave Club is a 
pular feature with listeners. This is heard 
‘the Australasian service on Sunday at 
35 and 0825 GMT, on 5970 and 9625- 
>. On Monday Listeners Corner, a session 
which letters and questions from listeners 
» answered, is carried in the trans- 
Ssion beamed to the South Pacific. The 
Msmission is 0715-0800 and _ repeated 
00-0845, on the two frequencies 5970 
d 9625KC. 


_ NEW PAPUA-NEW GUINEA 
‘3 STATIONS. 
Two new stations have commenced to 
trate under the Australian Administra- 
nh of Papua and New Guinea; One is 
ated at Daru in Papua and the other at 
oka in New Guinea. 
the Radio Daru station, assigned the call 
SBD, is using the frequency of 3304KC 
1 a power of 250 watts. The signal is 
l received from 0900 onwards, mostly 
bular music is played, with announce- 
mts of the time and station slogan 
adio Daru” following each recording; sign 
is at 1000 hours GMT. 
Radio Goroka, using the call sign VL9CG 
Operating on 2410KC also with 250W. 
3 signals here are weaker, probably be- 
ise of the lower frequency. The program 
wears to be all in pidgin but frequency 
itification and time announcements are 
B AFRICAN SIGNALS. 
fhe reception from stations in Africa 
itinues to be a topic of major interest 
short-wave listeners. With the low sun- 
, conditions, some new and unusual sig- 
are to be heard when listening at 
in this part of the world. One of our 
ts, Bob Padula in Mount Albert, Vic- 
supplies an interesting list of stations 
been hearing, which will aid readers 
f d some of the more elusive signals. 
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Art Cushen’s 
long-distance short-wave, television | 
and broadcast band reception. 


Radio Canadas 20 Years Service 


Radio Canada has recenty celebrated 20 years of operation. During 
this time it has increased broadcasting hours to 100 per week and 
broadened transmissions to include || languages. 


monthly report on 


3215KC, Lourenco Marques, Mozambique; 


fair to weak with English 1945GMT. 


3270, Lusaka, Zambia; good with English 


at 2000. 

3288, Tananarive, Malgasy Republic; French 
and native music 1930. 

4800, Radio Somali; good at 1945 in local 
programing, 

4835, Lourenco Marques, Mozamibque; En- 
lish program at 1755. 

4850, Mauritius, Forest Side, good, relays 

BBC news 1800, French at. 1810 
and then popular music; sign off 1830 
with National anthem. 

5020, Miamey, Niger; heard with program 
in French at 2000. 

9720, Radio Senegal, Dakar; news in French 
at 2215, and can be heard at times 
with sign-off at 2400 hours GMT. 

11835, Radio Algiers, Algeria; sign-on at 
0700 in French. 

11900, Radio Nigeria, Lagos; opens at 1900 
in French program over the. signals of 
Radio South, Africa. 


NEW SCHEDULE FROM BUDAPEST 
A new schedule for the English trans- 
missions from Radio Budapest, in Hungary 
is now in operation in the services to 
North America, These transmissions should 
give good daytime reception in our winter. 
The transmissions are in English and. the 
new schedule is: 
0030-0100 6234, 7305, 9540, 9833KC. 
0130-9200 6235, 7305, 9833. 
0300-0330 6235, 7215, 7305, 9833. 


CANARY ISLANDS ON 1180KC 

Reception of the new Radio Nacional 
Station in the Canary Islands was reported 
in a previous issue, when we received its 
signals on 9660KC. Reception is also now 
possible on the frequency of 11800KC, 
from midnight to 0300 hours GMT. Steve 
Thurlow reports that the signals in Cabra- 
matta, N.S.W. are best for the period 0200 
to 0300, when news is heard at 0200; 
music follows to station sign-off. 

This new regional station of Radio 
Nacional de Espania, is on the air from 
0800-2300 on 620KC on BC band. It is on 


A recent brodcast 
in the B.B.C. Short 
Wave Listeners’ 
Corner was from 
the Daventry 
transmitter site. 
Frank Hennig is 
shown interviewing 
W. H. Thorny- 
croft, engineer in 
charge, and E, A. 
Beaumont, super- 
intendent —engin- 
eer, B.B.C, Exter- 
nal Broadcasting 
(extreme left). Lis- 
teners’ Corner is 
heard on Friday at 
0030 and 0935- 
GMT, 


short-wave from 1400-1600 on 9660KC, 
and 0000-0300 on 11800KC. 


TESTS FROM SEOUL 

Test transmissions from Seoul: Have re- 
cently been conducted by the Korean 
Broadcasting System, beamed to South 
Vietnam, for reception by’ the Korean 
Forces serving in the Saigon area. Four 
transmissions are being carried at present, 
with announcements in. French, Vietnamese 
and English. The English announcement 
by a male speaker is first, then French 
and Vietnamese follow with a woman 
announcer. The station requests reports 
from any part of the world. 

The test at 0000-0030 GMT is the best 
received, when the frequency of 15125KC 
is used. The program consists- of fre- 
quency announcements, interspersed with 
musical numbers. Three other transmissions 
are 1330-1400 on 9640; 2300-2330 on 11925 
and 1530-1600 on 11926KC. Reports should 
be sent to The Voice of Free Korea, 
Seoul, South Korea. 


LISBON ON 7130KC 

Reception of the transmission for listeners 
in Europe has been noted on a new fre- 
quency from Lisbon, when the station uses 
7130KC to sign-off at 0830GMT, with the 
slogan “Emisora Nacional.” In this service 
for listeners in Europe, the station has a 
news bulletin in Portuguese at 0800 and a 
musical program to 0830. The station in 
its closing announcement gives location and 
frequencies in use and then follows the 
clock chime for the half-hour. The trans- 
mission concludes with the National anthem 
of Portugal. At this time of the day, 
reception from stations in Europe are being 
heard in the 41-metre band at good level, 
and this new frequency for Lisbon is one 
free from interference. 


LEBANON USES 9750KC 

A new frequency replacing the old 9625- 
KC, has been put into use by the Lebanon 
Broadcasting System in Beirut. The trans- 
mission beamed to North America is now 
9750KC and xives good reception during 
the English period 0230-0300. The station 
has news at 0250GMT: it closes at 0300 
with an English announcement which gives 
the frequency as 9750KC and states that, 
from 0300 to 0330, the program is in 
Arabic and in Spanish from 0330-0400. 
The Lebanon Broadcasting System, since 
installing this new 100K W transmitter, has 
been heard well on several frequencies and 
verifies reports by a card from its studios 
in Beirut, Lebanon, 


BERLIN TO AFRICA 
Details of the transmissions of Radio 
Berlin International in its services to Africa 
have come from one of our_ readers, 
Michael Hardy, of Liverpool) N.S.W. The 
transmissions, eight of which are beamed 
to Africa, are as follows: 0415-0435 on 
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SOUND PROJECTORS 


Cinevox Prefect or Victor Pyrox 
16mm in good working order. 2409 


operated, complete with speaker 
and amplifier. 
£47/10/- 

Laps Rp) orleans AA aaa ee 

CIRCULAR SLIDE RULE 
3%in diameter. Wil do the 
sume work as the conventional 
slide rule. Instruction book in- 
cluded, 


12/6 each. Post 1/- 


REFLECTOR GUNSIGHT 


Contains these lenses: 


1 Lens lin Focus, 112in dicm. 
1 Lens 1. 11/16in Focus, 1%in 
diameter, 
1 Alr-spaced Lens, 1%in diam. 
1 Filter Tens, 1 Graticule. 
1 Lampholder. 
18/6 each 
Post.: N.S.W., 3/3 Inters* nite, Pike 
PMG T YPE 
TELEPHONES 


Standard desk type with magneto 
calling device. Range 30 miles, 
Uses standard batteries at each 
phone, Any number can be con- 
nected together on_ single line. 
Complete with %2-mile wire. 


£11/10/- pair 


(2. TELEPHONE Peers) 


4. cartage to rail, Freight pay- 
able at nearest. attended railway 
station. 


A.W.A. MOBILE 
2-WAY RADIO 


Car phone 70-85 mes, 12 volt, 
with leads connector and control 
unit, £22/ 10/. 


AERIAL CAMERAS 


F.24 Mark TV 2.9. stops Il, 

8. 5.6, 4 2.9. 

With 3” « 8” FI. Lenses complete 
with wooden case. 


£19/10/- 


8’ Cartage to Rail. Freight pay- 
able at nearest attended railway 
station. 


TRANSFORMERS 


240 Volt to 6 or 12 Votts 8 amps. 


Lens. 


£4/15/. 8 amps. 49/6. 2'2 amps, 
37/6. Post N.S.W. 7/. Inters*ate 
9, 6, 
12 CREED 
TELEPRINTER 
Tape printers model 47.R 240 
Volts operated. 
£17/10/0 
2- WAY RADIO 
Number 22 (Aust.) can easily be 


converted to Number 122 set, which 
is Ideal for ship to ship and ship 
to shore radio service. Comp ete 
with power supply. Leads. Phones 
und Mikes,, etc.. less erystal, 


£27/10/0 


5 - Cartage to paid freight. Pay: ibte 
to nearest attended railway station. 


INTERCOM SETS 


2 ‘Transistor two station. 


£7/15/0 
Post N.S.W. 4/6; Interstate 
3 Transistor three station. 


£13/10/0 


N.S.W, 7/-. Interstate: 


6/. 


455 Ke NATIONAL IF 
FILTER CRYSTALS 
63/ . Postage 3/6 


10/- 


TYPE 22 VIBRATOR 


Power Supply less relay, output 
200 volts at 125 milliamps with 
12 volt synchronous vibrator, 38/. 


P.M.G. TYPE KEY SWITCHES. 
Up to 8 sets agrees 4/6 each. 


P.M.G. TYPE PHONE JACKS, 
2/ each. 


NIFE CELLS 


1.2 Volt fully charged, 4in x 3in 


x lin 4 AH, 
10/- each 
Post N.S.W., 2/6; Interstate 3/6. 


2.4v 6in x 2in x 2% 10 A.H, 25/. 
1.2v 8 x 4 x 2in 28 A.H. 39/6. 
Post, N.S.W., 7/s Interstate, 9/6: 


Battery Chargers 


240 to 6 or 12 Volts at 2.8 amps. 
Will charge elther 6 volt or 12 
volt batteries, with built in Amp 


Meter. 
£5/19/6 


N.S.W., 8/ i 


Postage, Vstate, 6/. 


30 Power Coated Lens, 


Brand sew. 
59/6 


60 magnification with 
mm coated objective 
With Tripod. 


£17/10/- 
As illustrated. 
9/6; 


60 
lens. 


Postage Interstate, 


HIGH STABILITY 
RESISTORS 


brand new Yaw. Iw,’ 27, 
and not ex- 
100, 360, 


1.R.C, 
tolerances between 1 
ceeding §%% Including 
560. 750, 15K, 22K, 27K, 100K, 
180K. 220K, $60K, 820K, ohms. 
Usual price 4/- each, 50 assorted 
different values for only 


37/6. Post 1/6 


ASTRONOMICAL 
TELESCOPES 


3'4in, Reflector, 126 magnification. 
Complete with 4x finder and 
equatorial moum, 


£29/10/- 
Post: N.S.W. 7/, interstate 12/. 


THEODOLITE 
Cooke Troughton and Simms, Lon- 
don. Microptic. Tested, Complete 
with Tripod, £137/10/. 


3000 TYPE RELAYS 


P.M.G. 2009 Ohm — 1,500 Ohm 
Colls. 12/6 each. 


TELEPHONES 


Sound Powered. Can be used as 
va a ac and Receiver. New, 
With S0ft cable. 


38/6 pair 
Post.: 2/6; Interstate, 4/. 


gO AUIS TAGE Be 


DYNAMIC MICROPHONE 
Low Resistance — Type 4017 
Ideal studio, P.A., etc.» 


£10 each 
Post N.S.W. Viv Ws interstate 9/6. 


PHILIPS RESISTANCE | 


Capacitance Bridge 
No, WYA2450, £10/0/6. 


‘ 


TAPE RECORDERS 


| 


VALVES 
BRAND NEW 
IN CARTONS 


Special discount for quantity 


6SN7GT 9/6 6ALS 10/ 
89. . .10/. 6AKS 17/6 
607 1/6 6X6 10/ 
12SA7 12/6 6X4 . 10/ 
6H6 4/6 6C8 : 1/6 
80. 12/6 6F8 1/6 
41. 12/6 6N7 10/ 
5U4G 9/6 6RT7 s/ 
97 oe OH CLT 8/ 
VR150-30 10/ 77 8/ 
SCP1 39/6 5678 2/6 
, /6 42SK7 $/ 
6U7 7/6 vrRii20 . $/ 
panes FOr VRUS 7/6 
VH120 1/6 wes 2/6 
114 10/ 
IIA 7/6 ®RIGT 5/ 
VT4C 1/6 
RAC es tar ALIA 10/ 
sY3 | | 12/6 YU120 . 10/ 
6C4'. | 8/ YRIIG . 10/ 
6AGS . . 8/ 987. 5/ 
3° CV2184 . . 22/6 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 


i Pr rrrrrrrrrrrreiriri iii 


TELESCOPES 


ees High Power 
Draw : 


£12/10/- 


40 x 40 zoom focusing, 
with tripod 


£13/19/6 


Post 9/6, Int, 12/- 


Elcon studio quality with level 
meter and mike save £100. 


2 track 354 and 742 IPS 
Price £37/10/0 


CHOKES, 7.5H, 60mA .. 9/6 
SH 1SA =... <x olive dane eels 
VIBRATORS, 6 “and 12v. 7 and 
Spin’ 2 ey LO each 
UNISELECTORS, 4 BANK 
HOMING TYPE +» 30/+ 


INVERTERS 27v-80¥ bes 2000 
cycles 4/18/. 
INVERTERS, 26y-118¥ Set 400 
cycle ae £4/18/- 
HAND MICROPHONES, with 
Press-to-Talk Switch. .. 9/6 eu, 
Post, N.S.W. 2/6, Interstate 3/-, 


INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex- 
tends to 4ft 6in, £6/10/- 


EARPIECES. High impedance 
crystal. Suit transistor radios, 
crystal sets, etc, With plug. 
Only 9/11 Post 9d, 


STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 
TIO ys (ZA ie et, beh oe eee 


SELSYN MAGSLIP 


Mk. Il 52/6 ea, 
No. 19 2- -way radios, combine 
with hand set, pores eng nt 
leads, etc, ... / 
Meggers, Neen wpe, ses and 
tested .. £37/10/+ 
EVERSHED V IGNOLES, 
S00 volts, 


seeder 


cua 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


SORRY NO C,0.D, ; 


| 
\ 
| 


BINOCULARS 


PRISMATIC ‘Coated Lenses. 
Brand new, Complete with case. 


8 x 30 :.) 29 18-6 
7 x $0 ix yal pe LS 
10 x ae vet 2G 
12 x £14 0 


5 
Post., NS. W., 7/+3 Interstate, 12/-. 


SPECIAL ARMY RELEASE 


TELESCOPES 


ALL_ LENSES 
“ASTRONOMICAL” QUALITY 


General and Marine 
Use 


4 x 40 Genuine HANDLEY. 

Cost £30, Our Price £3/5/ 

7 x 40 GENUINE OTWAY 

ANGLE TELESCOPE, Cost £45. 

Our Price £4/18/6 

18s x 40 varlable Power if del 
£7/1 


Freight payable at nearest 
attended fences eae Boba ence! 


“LENSES — 


Achromatic Coated 2 Element | 
Air spaced Unmounted. 
Astronomical Quality 

Make your own telescope or lonr- 

focus Camera Lens and save many 


pounds, 

Diam. Focal Lensite = | 

2'4in 36in . £6/19/6 

3Min 26in . £25 , 

Zin dia. 8in F.L. " uncoated. - 
£2/10/. | 


Post 3/3 extra. 


RECORDING TAPES 


SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED 
PERFECT ORDER, 
Can be used for home video, tape 
recording equipment. etc, f 
2.400ft 12in Reel ‘2in Top Grade. | 
Cost €£7/5/, Our Price £3/15/ 
roll, Post 7/; Interstate 9/6. 
Also same in ‘in, Ideal for pro- | 
fessional quality audio recording, © 
1200ft Jin reel “ain 27/6. Post 1/2. 
600ft Sin reel '4in 16/9. Post 1/2 
200% 3in reel Vain 6/6. Post 1/- 


a ree te 


240-100 VOLT 6KVA | 


TRANSFORMERS 
Pet ds acon switches, as 


LEAD ACID BATTERIES 
New 2 volt 1.5 amp 17/6, 12 yolt- 
0.78 ump 37/6, 
Post N.S.W,. 2/6, 


Interstate 3/, — 


‘tacky. “dip valve offer, 
12 new valves. in cartons for 
only £1, We haven't got time | 
to sort them, so you reap the | 
benefil. ? 

3BZ A,W.A. Receiver . 200Ke 
30 Mies, 6 volt or 240 v, 
tested, £35. 

Receiver A.M.R, 101 AWA, 
Complete 2 to 25 MEGS vig 
power supply and tested — £55 


SPECIAL 


to 
Air 


Receiver A.M.R. 101 A.W. a 
Complete 2 to 2§ MEGS with — 
power aveply 1 coil box 

Oh Be oO £29/10/— 

Receiver National H.R.O, Com- 
plete with power supply und | 
tested 2 to 30 MEGS bess 


Receiver National H.R.O, © ert 


plete with power bons nae 
POX’. Shs OF 29/10 
Rectifier Unit: 
415V 3 phase Input 


Output 130 to 175 yolts pe yar- q 
iable in 10 Steps. 10 Amps, Hay | 
Voltmeter, ammeter. D/P Knife. 
S/W for DC control 3 phase — 
O/L circuit breaker for .. £55 | 
Ideal for charging — electric | 
_ Fork TAGs, ete. = 


Between Crown and 
Riley Streets, City. 
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T9S5KC; 0630-0730 9560; 1245-1330 17825; 
1430 11795; 1400-1430 11820; 1515- 
11820; 1800-1830 9560KC. A session 
d at 1200 on 15240 and 11750 is 
amed to Asia and Africa. 


; BBC WORLD SERVICE 

As from May 1 the BBC’s General 
erseas Service became the BBC World 
ice, a name more fitting for the broad- 
in English from London, which are 
e air for 23 hours a day. The present 
eral Overseas Service followed the war- 


B.B.C. WEST AFRICAN RELAY SERVICE 


"THE new West Africa relay station of the British Broadcasting Corporation took 

over its relay facilities on March 15 and will carry the B.B.C. African language 
Programs, and also take relays of the World Service from London. The station is 
at present using only one frequency, 9555KC in the 31M band and it is on the 
air from 0500 to 2245 G.M.T. The transmissions of the World Service is 0500- 
0515, 0600-0630,. 0700-0730 and 1600-1700, 1715-1830, 2000-2010, 2115-2245. Dur- 
ing the rest of the transmission for the day the station carries the B.B.C. programs 
in Somali, Husa, Arabic, and other West_ African languages. The new station is 


listed to provide coverage of The Ivory Coast, Upper Volta, Niger, Nigeria, Da- 
homey, Togoland and Ghana. 


: P " broadcast a new service in Greek has station uses the sound of a bird whistle 
Most suitable in the reception area. The _ been noted from 1545 to 1600 on 7090KC. _as_ its identification signal before the 


World Service is silent only for the INDONESIA, in the service from Djakarta, opening identification and at 1100GMT 
) SMT: Sh. is on the air in Arabic from 1615 to clock chimes are heard striking the hour 
(24 hours it has its transmissions beamed 1700 hours, French 1700-1800, Indone- of 2. Sign-off is at 1130GMT. 
various areas. In the Pacific, the World sian 1800-1900 and English 1900 to 2000 TOKYO’s General Service transmission in 
ice from London serves us from on 9868 and 11710KC. The last channel, English now has three frequencies in the 
600-0800, 0900-1115 and from 2000 to 11710 is blocked by Voice of America 31M band, in the session 1700-1730. Fre- 
a GMT, but the program can also be for the entire transmission. The session quencies are 9505, 9605 and 9740KC, all 
Il received from transmitters beamed to in English at 1900 is beamed to Europe __ giving good reception. 
Sheine tive ques. when the Pacific is’ and is also listed for reception in New TEHERAN continues to be heard on new 
t being given direct service. Reon Foon retrtie side ut je opt frequencies in its service with new high- 
VOICE OF FREE CHINA » the home of the Radio (Phill Wier. 
_A new schedule and frequency plan has Club of Mozambique and the powerful ui) WVER E 


hina nounced by the Voice of Free commercial station in Lurenco Marques, 
1 in Taipeh, Taiwan, which means a is now on the air in English and Afri. 


ter release of the service for listeners in  kaans, 0400-0430 on 4835, 11780; 0430- 


ustra d Ww ; i 1700 on 4835, 11760; 1700-1730 4835, WS 
Bi Gica scasts in Eagit ee souaes, ation 11780; 1730-2200 on 3215, 4835KC, and 1 OWN 
50- Am ; - on only. 
ae 9 North Tt eae vis6oKC: THE PHILIGPiaie Goes of the Far : > 

0-1045 Korea and Japan’ 3 East Broadcasting Company in Manila and Save £3 
as! : 6095, 7130, 9685, 11825 has a transmission to Australia on DZF3 fre: Tonkout -—¢ 51/19/> 
‘py ’ ? > ° . . ry ” / 
)45-1115 Japan (in Japanese) using 15385KC, The service is on the air post sree Psuver - £1/5/0 


6095, 7130, 118 0. at 2230GMT, while an additional chan- 
0-1330 Australia ? Newt ventas ees nel, 17810KC DZ16, also carries the 
is ; P : program. The station has a news bulletin 
7130, 9685, 11860, 17890. at 2330/0255 and 0400GMT. The Pacific 


SEND STAMPED ADDRESSED EN- 
VELOPE FOR DETAILS AND PLATED 
SAMPLE. OR SEND P.O. OR 
CHEQUE NOW AND START PLAT- 


=F 


30-1610 South Asia. Hour from Manila on 11855KC is on the SED ahaa eee 
“ag 7130, 9685, 9755, 11825, 11860. _ air 0900-1000 at good level. et 
5-1715 Africa in French ; _ BAGDAD in Iraq, which has been heard GILBERT, Dept. 21 
x 9755, 11825, 11860. on 15300KC, is now on 15395KC and ese rea SR ey : 
. c SOUTH ATL C RELAY opens at 1000GMT as formerly, The PO. BOX. I P80)? PERTH, WA 


rk has now commenced on the South 


For Reliable Connections 


fe the B.B.C. coverage throughout 
= Centra and South Africa, South 


RESIN CORE SOLDERS 


O. T, LEMPRIERE & CO. LIMITED 


Head Office: 27-41 Bowden Street, Alexandria, N.S$.W. 
and at Melbourne 9 Brisbane @ Adelaide @ Perth, 
ee ERT NNN AMEE Banh pda hed rth Mian A 


OTL/73 


TV PICTURE TURES | 


| YEAR WARRANTY .. .. &7 
2 YEAR WARRANTY ..... £10 
PLUS OLD TUBE 
Special Prices to the Trade. 
ALL TYPES EXCEPT BONDED AND 27 INCH 


These Tubes have an all NEW GUN 
(Cathode, Heater, Base, Etc.) 


All Duds must be under Vacuum and Scratch free. 
When ordering by mail add freight. 


SURE BRITE PICTURE TUBES 


198 PACIFIC HIGHWAY, CROW’S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. PHONE 92-7743 
0-2200 on 7850. According to a Swiss 
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DWARD ISLAND broadcasting  sta- 
“at St. George, Grenada, has been 
d during the recent cricket tests be- 
en Australia and the West Indies at 
elient strength. The best reception has 
nn on 11895KC at 2000 hours GMT, 
a new frequency, 9780KC, has been 
operation from 2230 to 2345 hours 
| the transmission beamed to Britain. 
ver on both transmissions is 5000 
ts. j 


nd is broadcast from 0630-0700 on 7090 
—9390KC; 2000-2030, 2130-2200 on 
and 9390, German is broadcast 
n 1800 to 1930 on 7090, 2030-2100- 


“PARAGON RADIO 


479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER’S HILL) 560-9402 


OPENING EVERY THURSDAY NIGHT TILL 8 p.m. 
CLOSED SATURDAY MORNINGS. 


DYNAMIC MICROPHONE TRANSFORMERS 
Suit 19, 22 and 122 Transceivers, 4/6 each, 


72, OHMS COAXIAL CABLE. 1/6 per yard. 
BRAND-NEW OAK SWITCH WAFERS 
6/ per dozen. Special price for quantity. pail a 
MIXED CONDENSERS AND RESISTORS, 12/6 per 100. 
VERNIER DIAL, BRAND NEW. 9/6 each. iS 
455Ke 1.F. TRANSFORMERS. 5/ each. 
NEW 4-GANG VARIABLE CONDENSERS, 15/- 
NEW HEADPHONES AND MICROPHONES 
Suit 19, 22 or 122 Transceivers. 37/6 each. 


PYE REPORTER RADIO TELEPHONES, EX-CABS. 
Complete with 12 valves. Min. Types, 12V Vibrator. Power Supply, 
Speaker, etc. Approx. 70 Mcs., suit conversion, £15/10/ each. 


BATTERY CHARGING RECTIFIER 
Full wave bridge, 3 amp 25/- each. 5 amp 30/- each. 
CERAMIC LEAD THRU INSULATORS 
Diam. lin x 34in length. 1/6 each. Brand new. 
EDISWAN VALVE SHIELDS 
B7G and B9A Brand new, 9d each. 
CLEARANCE OF ODDMENTS | 
| CARTON OF OVER £5 WORTH OF PARTS, ONLY £2-0-0. 
PN NT TT ET 


SWITCHES LR.C. RESISTORS 
Bulgin Push Button 15 ohms 3 watts 1/ each, 
2/6 each 42 ohms 3 watts 1/ each. 


400 ohms 3 watt 1/ each. 

_A.W.A, CHOKES 25 ohms 20 watts 2/6 each. 

20 milli Henries, 16 amps D.C. 75 ohms 20 watts 2/6 each. 
£3/10/ each. 47 ohms 30 watts 2/6 each. 

CIRCUIT BOARDS CARD TYPE | !700 ohms 30 watts 218 cach. 


These Boards are plug-in circuits from 
6 channel target tracker type (1). 
Contains 3 valves type 6AD4: 6AK4 


CHOKES 
5.5 Milli Henries 5/6 each. 


6BA5. Condensers, resistors, etc., 

12/6 each. Type (2) contains 4 valves, WELWYN RESISTORS 

etc. 15/-+ each. 100K 1% 1/ each. 
we 150K 5% 1/ each. 
Valves 6AKS 10/ each 900K 1% 1/ each. 
Formers TVIF. 1/ per dozen ee ea aIEEENnNSnan 


RECO RESISTORS 


Telcon shielded single core cable No. 
3.9 ohms 5 watts 1/ each. 

TA518, 9d per yard. 3B chins 1/ each. 
120 ohms 1/ each. 

TO CLEAR 910 ohms 1/ each. 


tin High Q Iron Slugs with tin 
brass adjust screw. 6/ per Doz. 
7-Pin Miniature Ceramics socket, 


2/ each. 
§/ each. 


Carbon Mic. Inserts 
Bowden Cables, 6ft 


1/ each. SCR522 Circuits 12/6 each. 
1,000 ohm Relays 7/6 each, P.M.G. Key Switches. Ideal model 
5CR522 Genemotors 12/6 each. railway intercoms, etc. 2/ each. 
PMG Jack Cords, red or black 6CQ6 Valves 5/ each. 
less plugs 6/ per doz. 7 Pin Hi Insulation Sockets 9d each 
Fuse Holders, 1 hole mounting, 7 Pin Sockets and Shields. 2/ each. 
2/6 each. eran ven 
Oil filled Block Condensers, .1 Westinghouse Rectifiers 
7500 volts 7/6 each. BRAND NEW 
Brand new Slydlock Fuse Hold- Type 18 RA 1-1-8-1 2/6 each 
ers 2/6 each Type 16K4 1/6 each 
5 amp Fuses 2/ per doz. Type 16HT4 1/6 each 
Type 12 Westector 1/ each 


ntti ta en einen 


ALL ARTICLES PLUS FREIGHT 
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PAKISTAN, in its service from Karachi to 


CONGO REPUBLIC, Leopoldville, has _ 


INDONESIA is expected to be heard with 


Africa. 5, 
MALAGASY REPUBLIC has been_heare 


powered transmitters, A recent check 
showed that Radio Teheran in Iran is” 
using 3985, 7070, 7165 and 11730KC. The 
home service in Persian is from 1245 to 
1730GMT, and the foreign service om 
7070 and 11730 commences with Russian, 
1730, Turkish 1800, Arabic 1830, 
English 1930, French 2000 and Persian 
2030 to sign off at 2130 GMT. The 
other two frequencies continue with 
the home service of Radio Iran to sign 
off at 2030. 4 


Europe, is on the air in English 1945-2030 
on 7135 and a new frequency of 6250KC. 
This new channel is outside the band, as 
are 7020 and 9820KC also heard in 
recent weeks, { a 


Notes from readers should be sent to § 
Arthur Cushen, 212 Earn Street, Inver- 2 
cargill, N.Z. All times are in GMT, add § 
8 hours for Perth, 10 hours for Sydney, ¢ 
and 12 hours for Wellington time. All §$ 
frequencies are in kilocycles. 


new frequency for its regional station 
Elisabethville, which is giving good recep 
tion on both channels, 5958KC 10KW, 
and 11870KC 100KW. The stations are 
on the air 0400-0700, 1000-1230, 1400- 
2030 in French and vernaculars. Nev 
in French is at 0430, 0530 (from Leopol 
ville), 0630, 1030, 1200, 1830, 1845 an 
2000, the 1830 and 2000 news in Frenc 
is also relayed from Leopoldville. d 


very powerful voice when new tral 
mitters are installed. A report from Ez 
Germany states that the “Voice of [I 
donesia” has ordered ten 100KW sho 
wave transmitters. For many years 
station has been using American RC. 
transmitters of 100 and SOKW, whi 
were installed by the Americans 
1948, The transmissions from Djakar 
are now on the air with a_service 
Australia, New Zealand, Asia, Europe ¢ 


in a new service in English and French 
The announced frequency is 15270KC 
but is more like 15255KC from reports 
received. The service often opens at 1700 
at 1730 there is QSL corner, and th 
full transmission appears to be 1600-173 
The station is presumed to be using its 
new 100KW transmitter in this program 


which is beamed to Europe. 


BROADCAST AND TV 


NEW ZEALAND — Complete details 
the call signs and frequencies allocated — 
new N.Z.B.C. stations have been announce 
The stations to open this year are, 1 
Tokoroa 1480KC; 1ZA Taupo 1500K' 
1ZU Taumarunui 1520KC; 2ZE Blenhein 
1540KC and 2ZH Hawera on 1560KC. 

A change in call sign and frequency he 
been made by the N.Z.B.C. station at G 
bourne. Formerly 2XG on 1010KC it 
now 2ZG on 1060KC. The new cha 
should give better coverage In the No 
Island area as the former frequen 
suffered interference from_three Australia 
stations, while on 1060KC the only int 
ele, will be from 4SB, Kingaroy, Queen: 
and, ~ 
TELEVISION FOR TAHITI NEW CAI 

DONIA a 

According to a press message new les 
vision stations are planned for Tahiti ¢ 
New Caledonia, as well as an increase 
the transmission hours of the radio sery 
The television station for Radio Tahiti 
to be brought into service towards the et 
of this year. The radio service is planne 
to be stepped up to 22 hours a day fro 
Papeete. A radio centre is to be built 
New Caledonia, and it too will soon be « 
the air for 22 hours a day. Radio Noum 
New Caledonia, will be increased in po! 
so it can be heard in all countries bor 
ing the Pacific. : ‘ . 
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When writing to us:— 
® Please give your name and full 


ae. 
oO 


_ postal address, including the 
‘State. . . .N.S.W. &e. 


Please write the above inform- 


ation clearly or, for preference, 


f 


Print it in block letters. Your co- 

peration will facilitate deliv- 

ery of replies by mail, where 
_ such are called for. 


mi SIMPLE CIRCUITS 
(Berne, S.A.) writes requesting more 
“simple circuits, one valve, one transis- 


) tor, etc. 
t have a wide variety of simple circuits 


beginners available through our query 
ce. Also, rest assured that the begin- 
will not be forgotten in future issues. 
cts for beginners are constantly in 


-—- AMATEUR TRANSMISSIONS 
Name (Willoughby, N.S.W.). This reader 


_ describes how he heard one half of an 


‘amateur conversation while working on 
a broadcast set tuned to the high -fre- 
quency end of the broadcast band, 
around 1300KC. He expresses surprise 
that amateurs are allowed to operate 
on the broadcast band. 


ur surprise could be justified, because 


teurs are not licensed for operation on 
broadcast band. However, we doubt 
} 


our suburb, and so may be only a few 
d he breakthrough 
ald prove to be a nuisance, a simple 


\ 
= TY ON A PORTABLE 
(Hawthorne, Vic.) asks how it was 


ossible to receive transmissions from 
annel O on his D/W portable radio 
Qn approximately 17MC. 

© we cannot be sure of the exact ex- 
ation it is probable that harmonics 
he receiver oscillator could beat against 
rong signal of the TV station and 
Iced a mix which falls into the inter- 
ite frequency range of your receiver, 
such frequency could ‘be the third 
ic of your oscillator when it is 
© approx. 17,098MC, 


a CURRENT FLOW 


ankston, Vic.) is another reader 
has commented on the recent 
ent about current flow in an 
oaded aerial coil. He suggests that 
is a convention to define “induced 
rent” as that which flows in the 
nce of an external load. If current 
without load, it would involve a 
er ridiculous expedient of calling it 
“imaginary current.” 
of the points raised in your letter 
nm covered by parallel correspon- 
ind our comments, as published last 
| We simply hold to the view that a 
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The statement has 


ANSWERS TD. CORRESPONDENTS 


current does flow in an unloaded coil, 
representing the cyclic movement of charges 
in the presence of an alternating magnetic 
field. Further, that this current is modified 
in amplitude and phase by the connection 
of an external load. If an effort of imagina- 


tion is required, it is to escape this posi- 


tion and to reconcile the orderly move- 
ment of charges in a non-loaded con- 
ductor with a non-current If some clari- 
fication or re-ordering of definitions is 
necessary, well and good. In fact, we 
didn’t start out to question definitions; we 
made a statement based on fundamentals. 
been challenged but 
certainly not disproved; the original chal- 
lenger has, in fact, accepted its validity. 


RECORD PLAYER 


Vic.) asks for the 
of: a simple Record 
in the August, 1950, 


W.K.O. (Nth. Balwyn, 
power output 
Player described 
edition. 

At the time that this circuit was featured 
crystal pickups were available which could 
develop sufficient voltage to drive the 6M5 
close to its full output of approximately 
3.5 watts. However crystal pickups now 
in use have sacrificed output in favour of 
better frequency response and results with 
this circuit might be disappointing. We 
recommend that you consider using our 
later circuit, from the October, 1959 edi- 
tion, which incorporated a 6BM8 triode- 
pentode valve, 


ACOUSTIC FILLING 


Reader (name and address supplied but 
not published by request) says that, 
during the manufacture of foam Plastic, 
an intermediate step yields “bloated” 
granules of very light weight, yet high 
density. He wonders whether these 
could be used as filling material for 
enclosures along the lines of the “Play- 
master Bookshelf” units. 


Without knowing the material or having 
the opportunity to examine it, it is hard 
to say but we are doubtful about its suita- 
bility. The filling materials Originally speci- 
fied are fibrous in texture and interpose 
countless strands in the path of any air 
which wants to move, thus constituting a 
particular quality of acoustic resistance. If 
a more cellular type of material is used, 
the action may not be so much diffusion 
of air throughout the whole volume, as a 
localised air lock behind the speaker. In 


T 


will be answered in rotation on these pages. 
(3) For the 2/ fee, we will supply circuit 
available varies, but in no case can it include 


may be requested. As a rule, requests 


usually provide a photostat copy at 2/ PER PAGE. 


articles published in the magazine. 


(6) In addition to the above service, 
ing the position of holes and cutouts for 
complicated projects like TV sets and oscilloscopes, 
of most projects are also available, 


“ELECTRONICS Australia” INFORMATION SERVICE 


O assist readers, “ELECTRONICS Australia” conducts a technical information service. 
Conditions governing this service are set out below:— 

(1) Address letters to; Assistant Editor, “ELECTRONICS Australia,” Box 2728, G.P.O., Sydney. 
(2) Requests. for copies of circuits or technical information requiring a postal reply must be accom- 
panied by postal note or stamps to the value of TWO SHILLINGS. Queries not accompanied by a fee 


data, as available, from our files. The amount of data 
information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, an extra fee 
for circuits will be answered more speedily if they are not compli- 
cated by questions requiring the attention of technical personne! Where articles 


(4) The information service is aimed primarily at assisting readers in matters relating directly to 
Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide 
research, discuss commercial designs or draw special circuits. Please 
fee does NOT entitle correspondents to special considerations. f 
(5) The editor reserves the right to return fees or to limit the scope of on individual reply when it 
is felt that a partial answer will be better than none at all. 
chassis blueprints are available 
metal-working, 
most blueprints cost 5/ each. Original photographs 
n. x Bin. glossy print, postage 9d extra. 
n radio components nor will we debate the relative 
ons should be obtained from advertisers. 
phone. 


from 5/ for a 6i 

(7) “ELECTRONICS Australia” does not deal i 
merits of competitive products. Prices and specificati 
(8) Technical queries are not onswered by tele 
(9) We have no file of circuits for commercial radio or TV sets, etc. 


the granular form you mention, this effect 
may be at a minimum, reaching a maxi- 
mum when the same material is compressed 
into the rigid shapes used for packaging. 
At this stage the surface is virtually non 
transparent to air. Some other reader may 
possibly have a few clues about the 
material of which you speak. 


SHORT-WAVE RECEIVER 


J.D. (Canberra, A.C.T.) writes asking our 
recommendation of a receiver capable 
of picking up ‘short-wave broadcasts 
from such countries as Greece and 
France. 

Unfortunately short-wave reception is a 

variable commodity, It is necessary to 

select the correct time of day and fre- 
quency to suit prevailing conditions. Even 
with the best receiver built satisfactory re- 
ception will not be available if conditions 
are not right. For best results the receiver 
selected should approach communications 
quality, such as our 1965 Communications 

Fight, and be connected to a reasonaole 

aerial system. 


_MORE CARTOONS 

A.K. (Bathurst, N.S.W.) says he likes the 

journal but feels that it could stand 

to be brightened up by the use of 

more cartoons and cartoon-type head- 
ings. 

A few cartoons might not be a bad idea 
but, in the past, they have tended to be 
crowded out by pressure of other material. 
On the other hand, too many cartoons 
and too many cartoon-type headings could 
introduce an air of flippancy which might 
not be an advantage. We have noted your . 
request for “Answer Man.” 


HALL EFFECT 


E.C, (Heidelberg, Vic.) comments on page 
53 of our January issue and mentions 
that proposals for the use of Hall 
Effect in radio receivers have been 
made from time to time through the 
years, 

Thank you for your further comments. 

For readers’ interest, our correspondent 

mentions a patent taken out by Franz 

Skaupy in Germany; also mention of the 

Hall Effect or “Corbino Effect” in a book 

by Campbell “Galvanomagnetic and Thero- 

magnetic Effects,” published first about 1922 

and reprinted some time later. 


are not on file we can 


lengthy answers, undertake special 
note that the inclusion of an extra 


for most of our projects show- 
but containing no details of wiring. Apart from 
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7 aN AMPLIFICATION 
i] 
Cc > COMMUNICATION 
Ps) 
SS E ELECTRONICS 
Lis) 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


AMPLIFIERS 


B.S.R. | Transistor-Ignition 
4 TRACK DECK 
£17/15/- HI-SPARK Public Address Range 
Simple _ installation. 240V-AC 
2 Track, 3 Speed. Seeei aXe pi dee 
mplete. ested. 
£1 7/ 1 5/- ‘Negative earth. 
4 Track, 3 Speed. Mono or Stereo. £16/15/0 
£22/12/6 Positive earth. 
BRADMATIC HEADS £20/15/0 
Latest 2 Track. Hi Fi. State voltage and polarity. 
£4/15/- Pair | post: N.S.W. 7/6; Interstate 12/6. 
ply th | MINIATURE P.A. AMPLIFIER. 
N 1§ WATTS OUTPUT, 
ew CITIZENS BAND |Multimach Ferguson 0.P,_ trans-| 
“ge i sts i d 
Telephone Amplifier 27.240 Meg Fonet 102B bh ack with GAT a as PP. 
Transistorised. 10 Transistor Transceivers. EL.84 output £17/15/-) 
Hi-Power., 230, NEW 38 Walt. Aa above BL34 FP 
£5/15/- Range to 10 miles. ie ‘£25/15/-| 
Post 3/6, os 40 Watt. As above EL34 P.P. 
| £32/10/- Each rewe 
60 Watt. As above EL34 P.P. 
VERNIER DIALS BELCON £42/15/-| 
3 INCH 20-1 RATIO 100 Watt. As above KT88 P.P. 
fish St ir" Lee mE transistor, with squelch £63/17/6 
BDUT Hew 4 Fy! ee see poe OvVIsION or two channels. 
Post 2/. PiRange to 60 miles under LINE OF voNeRS 


Pc Pe ae a Pa De IE DEBE He BEBE BE PHONE 51-3845 


636 KING STREET, NEWTOWN—51-7008 


1 
4 
\ 
iN 
& 


y 
a 
a ‘ 
iq ¢ 
§ 


} PHILLIPS —° | 
3 Band Transistor “4 

_ Portables. 
Push Button Operation, 


£25 


ee < ~ =) 


Resistance Substitution | 

BOXES 

24 Ranges. Switched, 
£3/12/6 


Condenser Substitution. 
9 Ranges Switched. 


£2/7/6 


Post N.S.W. 2/6; Interstate, 3/6. 


NEW WIDE : 
RANGE SPEAKERS © 


15 ohm, Twin Cone 


ideal conditions. 


£88/-/- PER PAIR 


MULLARD HI-FIL RANGE, 
1/8/10 with pre amp base and_ treble 
| bopst. Ultra Linear output £21/15/- 


TRANSISTOR POWER 


Sin 310 0 
12in 319 6 
Sin 2, oe 


| 
| ee 


SUPPLIES Bir As above ss" £218" p A REFLEX HORNS 
ae pias Dea] Kekalg MITY—AMP., BATTERY-AC WITH UNITS a 
£11/17/6 5 Transistor Amplifier, 2 Watt OPERATION ‘S. Watt 8 ohm aioe eee 
i2v, D.C. Input. 400v, | 150Ma. is Be de pal 6 valve 6 v plus 240v-10 watt 35 Watt 15 ohm... .. 18 0 0 
Output plus 200v. Output, |6 or 12V input, 3 to 45 ohm output, | '£27/15/+|N.B.: As these are American ratings. 
£14/17/6 [Including Connection dlageamatles 7 vaiye 12y plus 240v-12 watt, | suvide the wallaas Dy 
28v, Input. S00v. | 200Ma Out. com, use. La Weicetiorruistz4avees peat 17/6). 
Be Sr Sy : £7/15/- £35/17/6 STEREO RECORD 
|| SPEAKERS, 6in x 4in. 33 Obm, | | OR CHANGERS 
12y or Ta ar so a ay E INTER, COM. UNITS 1965 model, 4-speed, 
£29/17/6 } £2 ach 2 Station Transistorised 5/ 
Pack and Post 5/- - De Luxe Model. 
ae bie Bot he | Complementary Circuit, Encapsulated 4 Station including Master Fully machined — and balanced. 
| unit, Canadian manufacture. Heavyweight turntable. Ceramic cu 
PLAYMASTER 106 Parts for A.C. Power Supply ridge. a 
AND 107 Mono .. £515 0 ————_—_-—__— £1 3/15/ ; 
akseasies cotta VARY. A.C.S. Post. N.S.W, 12/6, Interstate 17/6. 


240-270V 50 cycle 5 amp. 
S Provide infinitely variable AC voltage 


£14/15/- 


2% Amp, as above 


OOS | 


T.V. BOOSTER UNIT 


Improve results in fringe and country 
areas. No fitting required, 


£10/17/6 


Post. N.S.W. 5/, Interstate 7/6. 


T.V. TUNERS 


New 10-channe] Tuners. 


MORSE KEYS 


Feb. and March R. TV & H. 
New prvistae OTe Co unit 


WIRED A eran £42 Post 7/6, As above with buzzer. 
07 Complete Morse practise set. 

WIRED AND 

TESTED, £39 /10/- LATEST 


4-SPEED PLAYERS LAFAYETTE 544 


PLAYMASTER 2 240V A.C. Mono nee oe €5 15 0 5 Transistor Amplifiers 
With Wide Range Tuner in Cabinet,!240V A.C, Stereo .. 810 0 ; - 
X rend bre P.P, Output, 7 Watts per Battery Mono 915 0 ura 
Wee. £39/10/- Battery stereo ies oe SR ee eek wai 
Weed oe ea Battery Mono 45 r.p.m. 
in Cabinet ete hier, 4S 2 OE 
SPEAKER VENTED _ [Post N.S.w. 7/6, Interstate 12/6. 


CRYSTAL MICROPHONES 
£2/1 


8in Twin Cone Speakers) Send for full details on 
£9/10/- Each|Radiogram Chassis, TV and 

Vented Enclosures for 12in Speakers. _ Amplifiers. 

a¥a: So He Pa 1/15/- rooocccecosroonnnnen: Post N.S.W. 2/6, 


DM-175 


Dynamic £2/7 Microphones. 


With 
Fitted, 


Interstate 3/6. 
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__| Also operates | us 4-track mon 


COLLARO STEREO 
TAPE DECK _ 


As used in R., TV & H, 
stereo recorders, 


aural 
Latest hi-fi Michigan heads, — 


£25/15/ 
S| 2-Track Mono £19/ 


' 
ef 
of 


MECHANICAL FILTER 


For SSB Receivers, 
Bulanced or unbalance 
us required, 


£19/17/6 Post 5/- 


-|45§5 KC, 


PHILIPS 
DISC JOCKEY 


4-Speed Players. 
6V. D.C. OPERATION. 
MONAURAL CRYSTAL HE 


£4/17/6 
STEREO. 


£5/17/6 


Post, N.S.W. 7/6. Interstate, 12/6 
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1965 
COMMUNICATIONS 8 


R. TV and H., January 


This outstanding receiver for Ham 
or General use. 


Wired — Tested 


Guaranteed 
With mechanica} filter. 
20 Extra 


P.A. SPEAKERS 


“PLAYMASTER 2 
STEREO AMPLIFIERS 


bugh-Pull. 8 Watt per Channel 
lass and Treble boost and Cut. 
Wired and Tested. 


1" 
4 


8in Units ye Witerprock 
Ben 31. 18 Ohm Voice Coils, 
SIGNAL INJECTOR £6/15/- 


istorised, 


Fountain Pen sized 
for 


Signal Tracer in Radio, 
and Amplifier Service. 


In Double Ended Flares. 
Duolateral Coverage. 


TRANSISTOR CAR’ RADIO 
Push-button operation, High sensi- 


American Rating. 30 Watts. 


5%" ‘ssort 


ul 
PS a 


; isa Me Oke oT i fe . Voice Coil 16 ohm, 
i S%in Mylar LP liso 219 § £10/15/- 
4 5%in Mylar D.P. 1650ft.. 117 6 15 Watt Rating. 
ig Jin P,V.C. 1200ft eect 8. 8 £7/17/6 
Jin Mylar L.P. 1800ft a1 tP'¢ 
7in Mylar D-P 24008 Ot ig 2 218-9 | REFLEX HORNS TO SUIT. 
: f Post 2/6 per Spool. £10/15/- 
” ; GUITAR UT TT 
ait, Two ‘Channel, with Twin DEMONSTRATIONS AT COLLAROY 
le Speaker. £25/15/-. PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
Tt hall eel ce Pid ada GUITAR AMPLIFIERS AND TELEVISION. 
ee fe aennel. Bass and (Uenerereaie Ntsvesnevensnuenenennecnnagnaccusvsaseusseneesanvadunenesassansenssnseunssnnseresnseasayucaseueevessivnngvecseygoneegdensered 
aie =e BATTERY » 
35 WATT 
annel. Bass and Treble Boost. 
“thr noreensts .. £§2/10/- * 
NS bi CHARGER : 
‘ pale ct A Speakers. 
£85/17/6 240 Volt A.C. Operation 
d 2 
to with, ot Efieavency snd 3 Rate 6V, 12V TRICKLE CHARGE 
eee yi Pure: 08) BOVE) ie Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 
14 plus 14 WATT STANDARD DE LUXE | 
, Reverberation. | Watt sus ta| 2 amp. 6V, 12V, TRC £5/15/- | 11% amp. 6v-12v .. .. £4/17/6 
Reverb. 2 x oofer| 3 amp. 6V, 12V, TRC £6/12/6 5 a ae ees “ Aone . 
Es iChaesels, Base "cna Fame eT ee eS, ame Le 10/1776 | 
ak ; . 6V; ion. .. £13/17/6 
: ernest Foot Vibrato Contro} Post NSW Ww. 16, Interstate 12/6. is "Rail ¢ or Air “Freight « on, 
 £81/15/- | 10 . 
PSR PRA PLAYMASTER 
Canale Bas, and t eee 
n am ° 
ern nator BOOK SHELF UNIT 
_ _ £72/17/6 ae ee 
} & ificati 
PIGGY BACK Mosmtsin Ashi Maote or Walnet 


finish 


ie LIFIER 
. AMPLI Complete £14/5/ 


. 4 Inputs. reaper birt VAC? 
Output 


| £39/17/6 
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nag 


Cabinet ony £5/15/. 
Cross-over unit £1/12/6. 


1965 


tivity, Tailored to fit most modern £7/ 5/ a 
£2 7 ‘8 atta uh bet mfed Cran cpocmey pe es Line Outpet LS a ecualy ode to suif, 
oi Lata eaatante P Complete 
ie ORS ce Waele oe A. E 
monroe Seka O 


Be Pe Pe Be Be te Se Se het Pate he te Hee PHONE 51-3845 


FRA.ID ICO 


636 KING STREET, NEWTOWN—51-7008 


TRANSISTOR P.A. 
AMPLIFIERS 


12V Operation. 
2 Channel input. 
With mixing 15 ohm output. 
15 Watt £27/15/- 
30 Watt £37/15/- 


12VD_ operation 
_required. £7/10/ extra. 


RV &H, 
STEREO 
TAPE RECORDER 


MARCH-APRIL ISSUE, 1962 
Complete kit set’ as described 


Collaro, Stereo 


Deck. 
With latest Michigan Heads 
and required: modificatons. 


£90/17/6 


Steel Cabinet to fit, 


including | 


tc 


Wired and Tested, 
Cabinet with ‘Tape. 2 Dynamic 
Microphones, Guaranteed. 


£115 


TAPE RECORDER 
SPECIALS 


2-Track, Deck and Amplifier. 
To build into your own unit. 


£24/15/- 


4 TRACK 3 SPEED | 
| DECK WITH 10 WATT 
AMPLIFIER 


Latest B.S.R, Deck with footage 
j and level indicator, 


Pela _ FAS /15/- 


Complete in 


FULELENENTDOAUEG ORATOR TENS TENTS CET ET teMl 


| 
| 
| 
/ 
| 


MULLARD FERRIER 


TACHOMETER 
red and tested, 
"El 0/7/6 
R. TV and’H., July, August issue. 
nore Peg revs., voltage, polarity 


ylind 
“INCLUDING. ee ANGLE 
CILITY. 


£1 1/12/6 
N.S.W., 5/3; interstate, 


j 
| 
| 
} 
j 


| Post.: 7/6. 
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Se 136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
ah AND 636 KING STREET, NEWTOWN—51-7008 


C.T.330 20K.OPV 


D.C. Volts, .6, 6 30, 120, 600, 1200, 
3000, 6000 A.C. Volts, 6, 30, 120, 
600, 1200, D.C. Current, .06-6, 60, 
600mA, Resistance, 6K, 600K, 6meg., 
60meg. D.B, minus 20 to plus 62. 
5 Ranges. Specially suitable for 
transistor use. 


£7 /19/6 Post s/. 
C.T.500 20K.OPV 


D.C. Volts, 2.5, 10, s0, 250, 500, 
1000, A.C. Volts, 16, 50, 250, 500, 
1000, D.C. Current, .05, 5.50, 
S00mA. Resistance, 12K, 120K, 
1.2meg., 12meg. D,B, minus 20 to 
plus 62 


£7/5/- post $/. 
S.E.550 100K.OPV 


D.C. Volts, .5, 2.5, 10, 50, 250, 500, 
1000. A.C. Volts, 2.5, 10, 50, 250, 
1000 D.C, Current. 10uA, 2.5, 25. 
250mA, 10 amps. Resistance, 
200K, 2M, 20M, D.B. minus 20 to 
plus 62. 


£10/12/6 post, 7/6. 


io OMS ey RNS Vans tees 


P.T.34 1000.0PV 
D.C. Volts. 0, 10, 50, 280, 500, 
A.C. Volts. 0, 610, 50, 250, 500, 

M.A, 1-100-500 RESISTANCE, 


£2/12/6 Post 5/. 
200H. 20K.OPV 


D.C, Volts, 5, 25, $0, 250, 500, 
2500. A.C. Volts, 10. 56, 100, 500, 
1000. D.C. Current. S0vA, 2.5; 
250mA. Resistance, 6K, 600K. 
Capacitance. 2 D.B. Ranges. 


£5/7/6 Post, 5/. 


ALL PRICES NET, INC. S./TAX. 


V.T.V.M. 


27 Ranges A.C. Powered. 
D.C.V, 0, 1.5, 5, 15, 50, 150, $00, 


"140, 400, 1,400, 4,000. 
Resistance 1 ohm to 1,000 megohm. 
D.B. — 10 DB. to + 65 D.B. 


£21/5/- 


Post 10/. 


H.V. Probe to 36 KV, £4/2/6. 
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EQUIPMENT 


aac | 
oon 


BMGs: 


oa LEADER 4 
SIGNAL GENERATOR / 
LSG 11 a 


Post. N.S.W. 7/6, Interstate 12/6, | 


SWEEP AND 
MARKER GENERATOR 


TV F.M. 531/532 

2 to 270 megs. 4 bands, : 

5.3 meg. crystal for sound, IF, 
sweep width to 12 megs, 


£69/10/ 


Be 


OSCILLOSCOPE 


5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time’ base, 20 cycles to 75K. Latest 
American R.C.A. circuitry, Complete with probe. 


3-inch £49/17/6; 5-inch £55/15/- 


ty 
iy 


SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 


Simple to operate Quick, accurate visual indication of condition, 
operation and faults in spark plugs. coil points, condenser, gap settings, 
etc. Latest American design, Will pay for itself within month on 
electronic tune-ups. 

Circuit, operating instructions, graphs and ] 
fault indications included. 


T.E.46 
RESISTANCE- — 
CAPACITANCE 


Bridge and Analyser 
Capacity 20 pfd to 2,000 mfd.— 


Resistance 2 ohm io 
Also tests power, factor, lea 


insulae 


impedance, transformer ratio, ins 


to 200 megs. at 600V,. 
Indications by eye and meter — 


£25/19/6 


PLAYMASTER 
110 
TAPE AMPLIFIER 


Tape Amplifier as described April issue. | Complete 
Amplifier and Power Supply. 


KIT SET £42/-/- Wired and Tested 
giree Babee £48 /-/- 
Decks available if required. 

PANEL MET 
G.D.O. soi ice 
UNITS | 


T.E. co LA FAYETIE—8 Bands, 
c to 


7.6.22) 
AUDIO GENERATOR 
Sine and Square Wave. ‘ 

20 Cycles to 200 KC. 4 Bands. 
quency response plus/ s 

60 Cycles to 150 K.C. 


Output impedance 
Output volts, 0’ to 7. 


£22/2/6 


ERS 


) 


ra 


360K 220 Megs. 240V A.C. 
operation, 
£19/15/- “Si 
D.M. 81.—6 Band, 2 Mes. to 260 SOE 
Mee don Modulated 24 Nibration, | 1 mA. fuses AB Ld: Stereo 
accuracy 2 P.¢. Balance. Tuning. £1] /5/- Roy, 
£21/15/- | 2" 3” 4” PLASTIC VALVE TESTER 


D.M. $811.—Fully _ transistorised.| COVERED PANEL 


3 Mes. to 260 0 tes Battery sg mma. 2 eh mAs 10 mA direct read om ‘ a os ae 
2. 500mA,; mp, mp. s 
Post: ped A LAN v6. |: From £1/10/- © Post. ae) a (Sa 
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,ounting Techniques 
INTRODUCTION TO COUNTING 
TECHNIQUES AND TRANSISTOR 
CIRCUIT LOGIC, by K. J. Dean, 
BSc. Crown 8vo, 236 pages, many 
circuits and diagrams. Published by 
Chapman and Hall Ltd., London. Price 
in Australia 42/6 plus 2/3 post and 
packing where applicable. 
Those students, technicians and engineers 
as yet have had little to do with logic 
try, counting circuitry and other 
ts of computers and who feel that 
had better start soon to familiarise 
elves with the concepts and practi- 
ities of this rapidly expanding field will 
this book most helpful. Those already 
he field may also find it of considerable 
as a reference volume. 
he author is a senior lecturer in A bones 
the Kingston College of Technology, 
in his book he employs his educational 
ining to good account to succeed in his 
aim—* . . . to explain the principles 
lerlying such (counting and logic) cir- 
ry, to show its connection with logical 
ry, and to differentiate between the 
teristics of some common systems.” 
first chapter of his book deals with 
ransistor, touching briefly upon its 
and principles of operation and 
ising the parameters of particular 
to the designer of counting and 
“phe The second chapter, some- 


systems and the application of micro- 

miniaturisation techniques. The book con- 

cludes with a bibliography and the answers 
to tutorial problems set at the end of each 
chapter. 

The author’s style is concise and easy- 
to-follow, and the book can be recom- 
mended as above. 

Our copy came from the Technical Book 
and Magazine Co., of 295-299 Swanston 
Street, Melbourne, from whom copies may 
be bought by mail. (J.R.) 

* * * 

THE RADIO AMATEUR’S HANDBOOK, 
42nd Edition, 1965. Published by the 
American Radio Relay League. Soft 
cover, 700 pages, 64 inches by 94 
inches, Illustrated text material both 
photographic and diagramatic. 

Again this year there has been a reduc- 
tion of pages in this well-known publication 
—in all 20 pages Jess than the 1964 edition 
and happily once more from the catalogue 
section which is of least importance to the 
Australian reader. We note that there is a 
slight increase in the selling price of this 
volume and this may be the price paid for 
the absence of the above 20 pages of 
advertising. 

To those who may have in their posses- 
sion copies of the 1962, 1963 or 1964 
editions of this handbook there is little to 
recommend the purchase of this new 
volume. It is, in general, a close repeat of 
‘these editions with a very small amount of 
new material, a little rewriting and a re- 
shuffle of some sections to give better 
reading sequence. 

However, for those with out-of-date 
copies or who may not be familiar with 
this publication, we can certainly recom- 
mend it to both the beginner and _ the 
advanced student. Starting with basic fund- 
amentals this book presents all the relevant 
information required by the active radio 
amateur. Subjects covered are Vacuum-Tube 
Principles, Semi-Conductor Devices, Single 
Sideband, Transmitters, Receivers, Anten- 
nas, Measurements, and other related sub- 
jects too numerous to list. . 

Either as a theory text book or a con- 
structional guide this publication would con- 
stitute money well spent. 

Covies for review were received from: 
McGills Authorised Newsagency, 183 
Elizabeth St., Melbourne, Vic. Also from 
The Technical Book and Magazine Co. Pty. 
Ltd,, 295-299 Swanston St., Melbourne. 

Australian price 58/6, postage 2/9. 


* * * 


TRANSISTORS IN CLASS B COMPLE- 
MENTARY SYMMETRY AUDIO FRE- 
QUENCY AMPLIFIERS, by H. R. Wilshire 
and W. R. Eason, and 450-MILLIWATT 
COMPLIMENTARY SYMMETRY 
AMPLIFIER, by W. R. Eason. Published 
by the Applications Laboratory of the 
Amalgamated Wireless Valve Co. Pty. Ltd., 
and reprinted from “Radiotronics” of 
February, 1964. Gives theoretical and prac- 
tical design details for 150mW, 300mW 
and 450mW complementary symmetry tran- 
sistor amplifiers for audio. (A.W.V., Radio- 
tronics Department, P.O. Box 63, Rydal- 
mere, N.S.W.) 

* * * 


NATIONAL BUREAU OF STANDARDS 
TECHNICAL NEWS BULLETIN, 
December, 1964. Vol. 48, No. 12. 
Includes a report of actions taken by 
the 12th General Conference on Weights 
and Measures; an explanation of the new 


arger, introduces the mathematics and 
counting. It introduces binary 
binary-decimal and  decimal- 
y conversion; octal code; binary- 
mal codes; digitising analogue quanti- 
progressive codes; error detecting codes; 
oolean algebra. 
third chapter deals with the design 
operation of transistor-resistor logic 
ts, using truth tables to introduce the 
pts of “And,” “Or.” “Nand,” “Nor,” 
and more complex gates such as 
sive Or’ and the “half-adder.” 
ables, monostables and delaying elements 
0 introduced. 
he fourth chapter the author deals 
diode logic, and shows how diodes 
be used to carry out many of the 
operations introduced in the pre- 
chapter. In addition, he explains some 
e circuit features and requirements 
jliar to diode logic. 
shapter five deals with the use of bistable 
Monostable elements in counting, deal- 
st with simple binary counters and 
ressing to modified binary counters 
as the decade counter). The author 
the use of the monostable circuit 
y and timing circuitry. The following 
r deals with the Schmitt trigger and 
> circuits. s 
put and display methods are treated 
ter seven, which discusses incan- 
lamp driving circuits, electro- 
tic counters, neon lamps and digital 
ors (‘‘Nixies’’) and other types of 
or. The idea of a diode decoding 
is introduced. 
eighth chapter deals with special 
iting systems. Among those discussed 
“gated feedforwards” counting, one- 
p delay systems, reversible counters, 
el counters, “straight” and “twisted” 
counters, and ratio counters. 
hapter nine covers arithmetic methods, 
issing parallel and serial. adders, sub- 
ion, comparison, multiplication, ratios 
and exponentials. The three final 
deal with examples of logical 
_ types of semi-conductor logic 
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LAFAYETTE 


Quality Assembled Test 
Equipment at a KIT PRICE! 


CRT 
REJUVENATOR 

TESTER £34/15/0 
@ CHECKS AND CORRECTS ALL TY 


PICTURE TUBES, INCLUDING 110 degree 
TYPES @ QUALITY CHECK INDICATED ON 
LARGE 4!/,-inch METER ® LEAKAGE CHECK 
@ REPAIRS INTER-ELEMENT SHORTS AND 
OPEN CIRCUITS REJUVENATES ALL 
CATHODE RAY TUBES @ PORTABLE 
LEATHERETTE COVERED CASE. ! 


ar 


TE-so 


TUBE TESTER £17/15/0 


@ CHECKS NEW COMPACTRONS, NUVIS- 
TORS, NEW T-9 TYPES, 7-PIN and 9-PIN 
MINIATURES, OCTALS, LOCK-INS — OVER 
1,600 DIFFERENT TYPES @ TESTS FOR 
CATHODE EMISSION, SHORTS, LEAKAGE, 
FILAMENT CONTINUITY @ PORTABLE — 
WEIGHS ONLY 6ib @ FAST-SETTING SLIDE 
SWITCHES @ SLIDE-OUT TUBE CHART. 


SINE SQUARE WAVE 
AUDIO GENERATOR 
£28/10/0 


@ FACTORY CALIBRATED AND TESTED @ 
FREQUENCY RANGE—SINE 20CS to 200KC 
IN FOUR BANDS—SQUARE 20CS TO 25KC 
@ FREQUENCY RESPONSE plus or minus 
|.5db 50CS TO ISOKC @ ETCHED CIRCULAR 
DIAL (vernier tuned). 


ALL EQUIPMENT FOR 
220-240V AC 50CS 
Prices include Sales Tax 
Send remittance with order for 
immediate delivery anywhere 


ELECTRONICS 
Division of 
Electron Tube Distributors Pty. Ltd. 
15a WELLINGTON STREET, 
WINDSOR, S.1 VICTORIA 
Phone 51-6362 (Melb.) 
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international atomic definition of the 
second; an article on solar flare ionisation 
and another on reversible magnetic perme- 
ability; an index to Vol. 48, and a list of 
recent publications by the N.B.S. staff in 
their own and other U.S. journals, (Sub- 
scription 2.25 dollars per annum, from the 
Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C., 


20402.) 

MINIWATT DIGEST for April, 1965 
(Vol. 4, No. 7) has an article dealing with 
approaches to “practical automation,” and 
another describing a proximity switch pro- 
cess timer with application in Diesel alter- 
nator control. Data charts are given to 
aid in the selection of LF power transistors, 
and there is an article dealing with de- 
velopments and uses of Philips “fine wire 
bulk packs.” (Miniwatt Electronics Div., 
Philips Electrical Pty. Ltd., 20 Herbert St., 
Artarmon, W.) 

RADIOTRONICS for February (Vol. 39, 
No. 2) has articles on 12-volt audio ampli- 
fier and converter designs using silicon 
transistors, thermal runaway in HV switch- 


ELAPSED TIME 
METERS 


Y 


PRECISE TIMING for 
MAINTENANCE GUARANTEE COSTING 
Similar Instruments for 


AMPERE~HOUR MEASUREMENT 


Austral Instruments 


90d WINSTON AV., EDWARDSTOWN, 5. A. 
76 25 


“TRANSTRONIC PRODUCTS 


AIRDUX COILS AND HiGH VOLT- 
AGE CAPACITORS for the Electron- 
ics Australia trapped di-pole. 

P.O. BOX 132 BALGOWLAH 
N.S.W. 94-6181 


RADIO FOR 
AMATEURS— 


A Practical Stott Course 


STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
tadio receiving apperatus. 


Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMAT- 
EURS. 


Stotts Correspondence College 


159 Flinders Lane, Melbourne; 383 George 
St., Sydney; | 290 Adelaide St., Brisbane; 
45 Gilles St., Adelaide; 1130 Hay St., Perth. 
Bo POST THIS COUPON anlar t hl 


TO STOTTS: Please send me, free and without 9 
obligation, full particulars of your Course in 5 
Radio for Amateurs. 


NAME 


ADDRESS 
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ing transistors and transistor amplifiers and 
oscillators at 1000MC. (Radiotronics, P.O. 
Box 63, Rydalmere, N.S.W. Subscription 
£1 per annum.) 

MULLARD OUTLOOK for March- 
April (Vol. 8, No. 2) has major articles 
concerning the 95BFY metal-oxide-silicon 
(field-effect) transistor, silicon planar inte- 
grated circuits, voltage controlled oscillators, 
drive circuits for the Z504S counter tube, 
the use of “Laddic’ in a fail-safe fire 
alarm, analogue to digital converters, direct 
readout counters, Hall effect measurements, 
determination of e/m and determination 
of the Curie point of ferroxcube. (Mullard- 
Australia Pty. Ltd., 35-43 Clarence Street, 
Sydney.) 

HEWLETT-PACKARD JOURNAL for 
December, 1964 (Vol. 16, No. 4) is devoted 
to the use of Step-Recovery Diodes in the 
generation of nanosecond pulses and micro- 
wave harmonics. (Australian representa- 
tives are Sample Electronics Pty. Ltd,, 9-11 
Cremorne Street, Richmond E.1, Victoria.) 

MARCONI INSTRUMENTATION for 
December, 1964 (Vol. 9, No. 8) describes 
a new white noise test set, a 100KC crystal 
filter as used in the new wave analyser, 
a new wide-range R-C generator and an 
AF transmission measuring set. (Marconi 
Instruments Ltd., St. Albans, England.) 


FORUM—Continued from page Sia 


have had time to make up his mind 
about Channel 10 also! 

It all leads, ultimately, to a specu- 
lation as whether the most satisfying 
thing might not be to buy a monoscope 
or pattern generator of some kind or 
other, and gain the satisfaction of 
gazing at an image, the characteristics 
of which are all under the viewer's own 
control. 

He thus reaches the visual equivalent 
| of the’ Flanders and Swann item “Song 
| of Reproduction.” If the program 
sources aren’t good enough, the audio 
hi-fi enthusiast can peak everything up 
and fill his room with beautifully repro- 
duced sine waves, white noise or just 
plain scratch! 

And, after this burst of whimsy, our 
correspondent admits to being prepared 
to settle for a well-designed commercial 
receiver with direct coupling, regulated 
EHT and with vertical and horizontal 
drives sufficiently accessible and effec- 
tive to allow the picture to be set up 
for full visibility and proper aspect 
ratio, mask notwithstanding. 

I’ve a sneaking suspicion that, in these 
circumstances, he might even overlook 
the technicalities long enough to enjoy 
an occasional TV show! 

Getting away from technicalities, the 
letter on page 51, a somewhat abbreviat- 
ed paraphrase of the original, raises a 
number of interesting questions. 

First of all, C.C. says that he has 
never saved a penny on the cost of units 
against the ready-assembled article, 

This could be taken to mean that, for 
all the items C.C, has built, he could 
as cheaply have purchased the commer- 
cial equivalent. If so, then I can only 
remark that he has been extraordinarily 
unfortunate in his choice of projects or 
of parts supplier! 
| It is true that there are some items 
| which it is not economical to build, 
notably items like mantel radios, transis- 
‘tor portables, television receivers, elec- 
ll of which are massed 


mainly for tuitional purposes. 
| However, there are other items where 


B.B.C, ENGINEERING MONOGRAPH 
No. 55 contains a review of television 
standards conversion, by A. V. Lord anc 
E. R. Rout. (B.B.C. Publications, 35 Maryle: 
bone High Street, London, W.1. Subscrip- 
tion £stgl per annum plus postage.) ' 

STANDARDS ASSOCIATION OF AUS- 
TRALIA advises release of new standards 
and amendments. The first relates to Elec- 
tric Blankets edition AS164 (revised) and is 
available for 8/6 plus postage. An amend- 
ment to C127 is available without charge 
while a reprinted C167 is available for 6/ 
The second release relates to high voltage 
testing techniques for the electric powe 
industry, the standards being AS C328 and 
AS C338 available for 30/ and 15/ a copy 
respectively. Postage on all above items: i 
extra and enquiries should be addressed to 
the Association in the nearest capital city, 

JHE INTERNATIONAL TELECOM: 
MUNICATION UNION has just published 
the General Plan for the Development of 
the International Network for 1963-1968. 
This replaces the volume covering the 
period of 1958-62. The sale price has not 
yet been fixed but is expected to be be- 
tween 50 and 100 Swiss francs. (Interna- 
tional Telecommunication Union, Place des 
Nations, Geneva, Switzerland.) ps 
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very substantial savings can be made 
A whole generation of do-it-yourself hi- 
fi enthusiasts have saved themselves ¢ 
lot of money with R., TV and H and 
similar audio projects. ae 

Our correspondent mentions _ thi 
“Communcations 8” receiver W i 
leaves little change out of £100 by th 
time it is finished. That sounds like | 
lot of money—until you go looking fo 
a commercial all-band communicatiol 
type receiver with equivalent facilities 
and specifications, 

Taking the other viewpoint, C.C, migh 
mean that home construction has save 
him nothing, in that he could alway 
have bought equipment ready wired amt 
assembled for virtually the same as ti 
parts to make it. bie 

Buying from the same source, I don 
think’ that this is strictly true, becaus 
there is generally a margin between th 
unassambled kit and the same i 
wired and tested, Admittedly the margi 
is often surprisingly small but this doesn 
mean that the separate components ha) 
been subjected to wanton overcharg 
rather is it a measure of the economi 
which the firm has been able to effe 
in equipment assembly, using bulk stocl 
job-lot purchases and so om, 

As we pointed out in the March issu 
it costs real money to sell individu 
components and it likewise costs re 
money to hold bulk stocks and the 
from them, select and package all t 
assorted items required in a kit. — 

C.C. seems to think that this situati¢ 
is worse in Australia than anywhere els 
I doubt it. Perhaps it has changed sin 
he last made a careful study of it ove 
seas. | do know that the problem 
regarded very seriously sa_the US. — 

The thinking that an IF transform 
is “just an aluminium can and a fi 
turns of wire” is hopelessly astray. — 

In actual fact, the average Australi 
home constructor demands an IF trai 
former that is electrically efficient, w 
finished, well packaged, accompanied | 
data and of just the right type to suit 1 
application he has in mind. Try to m 
that demand and you'll soon find o 
where the money goes. Ri 

Am I on the side of high prices? | 

_ . on the side of realistic thinkir 


cr 


nin 
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_ Advertisements in these columne cost enly $/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum sixe of advertisements is two lines, PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the June issue must reoch our 
office before May 5. Address your advertisement to The Advertising Manager, ELECTRONICS Australia, 
Box 2728 G.P.O., Sydney. 


READER SERVICE 


ESALER'S STOCK. Must | cleared. Bar- | NEW VALVES, bargains, 6E58, 
ains. 1,400 vaives, Including octal, many |. SU8, 77/; 6826, 16/; 182, 16/; 6CMS5, 24/: ment in publishing, S.A.E, for free copy, E.E.B. 
Pots. Resistors, Bramco Windings, 6BM8, 18/; 6BH8. 286/; 6GW8, 18/; SAS4, Department, 7.0, Box 177, Sandy Bay, Tas- 

for price list to ALLEN, 201 Liver- 1S/; 6818, '17/; 6V4, 10/; 6CM7, 15/; 6B8QA, mania. 

St, Sydney, N.S.W., 17/; 6BU8, 17/. If not tisted write for valve 
I you require. w RUSSELL, Station St.. White. | eee 
bridge, N.S.W. §'F you are interested in tape recording, you will 
NN COMPONENTS. Send for our illustrated 


interested jn Joining an organisation design- 
eplogue listing parts, kitsets, circuit data wR 
gd electro 


ed for such. A, -S. will soon open its ‘'Pre- 
nic organ keyboards, pedal boards, recorded Yape Library” and at present offers 
_wires, wiper plates, contact blocks, stop 


ontact SELL Clyne-Douglas organ, almost complete. numerous benefits to members. Write now to: 
witch, stop tabs, piston switches, coupler LEWIN, Oliver St., Nundah, Brisbane, 67-2657, HON, SE E ATR S., Box 9, P.O., Crow's 
ches, multi-type relays, toe pistons, expres- Queensland. Nest, N.S.W, 

on ight solenoids, pre tee He Ls ene cern nee eee neon spe eenannatnenenenunreeense— 
ars. such = as Strips, springs, TAPE YO DISC SERVICE. § dvt. this | 

n omponents for | IMPORTED from England. Transistors OC44, 5/6. - 9¢¢ advt. this issue. 
Bei wetinra aon ee ns omoonenss OC170, 10/6. Printed Circult for 10° watt} Sonic laboratories Aust. 
the benefit of experimenters we list sets of amplifiers _ prensistor). We can supply anything | mmm 
ita sheets available for several different de- from English megan nes. S.A.E. for list please. SENDIX RADIO COMPASS, automatic and manual 
igns of organs. : MARK OTY ENTERPRISES, 10 Hurst St.. types, repairs and spares. 42 Cambridge Ave., 
m Douglas a transistorised design and the Seaview Downs, Adelaide, S.A, Vaucluse, N.S.W, 37-3264, 
de Organ construction kitsets 


rmonics" pre-assembled units and complete 
‘2 4 C i: CUSTOM-BUILT transformers, Power, audio, bat- 
se send S/ cheque or postal note to cover tery chargers and rectifiers, etc. Single or WANTED 
cost _ of rinting and posting. PESKA PTY. quantity production. Transistor radio and elec- SL a TS SLUTS 
D., P.O., Box 306 Frankston, Vic, tric motor repairs, General engineering. Tower 


19/; 6AL3, 17; THE equipment exchange bulletin. A new @xperi- 


fabrication, aang and turning, and sheet metal | PROFESSIONAL type portable tape recorder 

: work PARKINSON TRANSFORMERS. P.O., Ficord, 428 or similar. Condition no object. 

Be AN Beck issues “R. TV & H." In stock at Box 523, pour Brisbane. Phone Beenleigh 33. ote. gai CROOKES, G.P.O., Box 3682. 
ail times. 1939-1955 copies 2/ each: 6-59. | Wweensiand. es 


‘ LLL TCO NCC en ENON minty tanns nati 
each; 1960 to date, 4/ each. Post incl. N 
hone, write or call T. WEIR, 56 O'Connor St..| STOCKTAKING Clearance. Radios from £2/10/.| MANUALS or Circuits for A,W.A, No. 19 
eld, Sydney. 71-2569, Wanted to buy Radio chassis from 25/, speakers from 19/. Deceananns: Marconl VISEA. Receiver. D. R. 
players and changers from 30/. Four-speed ’ ascelies Ave., Brighton, S$. Aust. 
changers from £8/19/. Yape decks from Phone 96-7098, 


; rae LAS vy a neghed ee ia kha 
top quality American Mylar ’ eveian ree urry 
In reels, 3 Hills, Sydney, N.S.W. POSITIONS WANTED 
a een er 
HEATHKITV laboratory oscilloscope model 012 | GRADUATE J.E.R.E., London. seeks employment 
with 240/120 transformer. As new condi- in Australia or New Zealand. Write ASIA. 


tion, £78. OHMATSU LSG10 Oscillator, as new PAL, C/o Sh. phavera ¥-7, Atul Grove Road. 
£16/10/. 5 oval speakers, new 25/ each. K. Janpath, New Delhj-t, India. 
HALL, 328 Mowbray Rd.. Chatswood, N.S.W RE Oasis: UPS, AL 


41-3127, 
PHOTOGRAPHY 
Model R76 with © } 


et 
electric drive 2 
follows the stars &y 
effortlessly 
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BC221 WAVEMETER 12S5Kc to 20Mc, excellent 
cond., £20; or near offer. F. LENZO, 55 Third 
Ave., Mty. Lawley, Perth, W.A. 


eee 


ets, auto rewind, cluce 
,» sound on sound, go 
ue controls, 


recording BACK ISSUES R TV & H. for sale. 1960-64 | y 
5" omplete 7 copies 1959, £5, the lot.. MUR. Large 3in - re- y 
Sition ete cee a| CHISON Box 741K, G,P.O.. Brisbane, Gi TD frcor nich 


Precision optic, he ee 
ONLY £124, y Write. or call 
Deposit £40. . for full par- 


eS AONE Ne ran 42 
Prices from 
@ £250/10)." NSW. Distributors: | NEW C44, 45, 71, 72, 73, 74, SFT122, 108, 


to 152, 2N217, 2698, 8/6 ‘ea. OC84, OA210 7 ticulars and 
thheld, “gazazis-> ceverPoo! ARG. South | oP ee agi a Ion Cone 2N370, 371, 4 he get he he 
irles welcome.’ AFTIGN, 117N, BYZ13, OA31, 14/- ea, + 3 eT ; an 
2N301, 250, 257, 21/- ea, OC23,'28, 29, 35. 4 hee” Ce eae 
. SFT240, 24/- ea. OAS, 10, 81, 91, 95, 4/- ea, Pua Pee 8 Sia wage 
RECORDER BARGAINS, New and ysed | ost and pack 1/6. CUSTOM ELECTRONICS, Me Lande sare 
5 a an, not: a -P.O., A. i , x * any 
an. Free technical advice. All repairs and Baten tee Adelaide, "S.A ZA A 7 © e@ Build it 
peories. cane ness eranted | jromene! an | r : 4 AN pourssit kits. 
eae ’ SWAP FOR RECORDS! We sell new records and j a |. @ Astronomi- 
ey RADIO. EBB jtiertgol Re, South trade-in yours. Widest selection. Set of « pal cal : 
, Catalogues, 10/-. We exhange records. 7"°-—1/6 ; 2 accessories, 


and 2/6; 10'-—4/6; 12''-~—6/-. Save money— 
write to R. SWAP'S Mall Orders, Box 265, 
P.O., Broadway, QLD. 


ee 


LEAK STEREO PREAMP, £19. Two leak TL12 
plus ames. £18 each. Wilt Guarantee. Coulson, 
ilston, Tasmania. 


have most spare 
only. Send set- 
t from anywhere 


60, 96, 300 and 
120, 192, 600, 


Magnification | 
/ | 
Full range ac- | 


cessories, 
rs j 
R G. B 

Iney. Phone 27-5831, 


a ners 


Y oughies" take a 
: ir Jap. gramo. 
N39 George St., 

ELECTRONIC ORGAN, two 61-note manuals, 17 

base pedals. Bargain. Write “Organ,” 118 

kitsets. This set has an Fullarton Road, Norwood, §.A. 


kit is complete to 


ti 1 i 
price, | 69/6. HALLARD® Beets READER SERVICE 
Box 58, P.O. Campsie, N.S.W. 


AMATEUR ASTRONOMERS SUPPLY CO. 


17 Alexander St. Crow’s Nest, Sydney. 
P.O, Box 48, Mosman, N.S.W. Phone 43-4360 


SILICON DIODES, Etc. 


Guaranteed, Tax Paid, Post Free. 
SOPIV: 0.75A 1/10 ea 200PIV: 10A%*15/ ea. 


/ 


KEEP IT FOR LIFE! Place your best tapes on 
to a long-play record. Full details see ady. this 
issue, Sonic Laboratories Australia. 


en 


. 
AMPLIFIER kitsets. Because many transistor 
Bivers now on the market have insufficient 
itivity in areas of low signal strength or 

s@ as a car radio, we have had many re- 


anit. wee Sain RE: AMP. The transis- | REPAIRS TO RECEIVERS, transmitters, constru Ma LG 204"? 28/6 e@, 
, s 2 ° ice 
= ‘oy adel ed Bestaned a. gimoly be at- tion, testing, TV alignments, Xtal convs., any LSA 313 eee, eR 
¥.. selectivity and signat to proving sensi- frequency £18/10/ plus tax. ECCLESTON 35A ea iodes a. 
eae vity and signal “Y nolse ratio, Ca ELECTR NICS, 146a Cotham Rd., Kew, Vic. Plus our regular stock of diodes, 0.4-100A, 
Swe, SEECTRONICS. | 30-377, : 30-1S00PIV, as. available. 


cane 


ae l ELECTRONIC ORGANS. Do not bulid yourself an 
x jiriple Expansion marine engine castings, organ without first consuiting us. \ Send tor 
pnt. nine ON, 72 King Street, Sydney. initial Information on the superb Schober 
+ Catalogue 7/, '(U,S.A.)} pulld-it-yourselt kits. No stamps re- 
; uired, THE ELECTRONIC ORGAN Ca.” ‘fi 


adow St., Pymbie, N.S.W. (Mail only.) ” 

£20. Freq, meter SCR-211, £10 ana 
£5. 9 Down Street, Brunswick, Victoria. | —————————____________ 
— MICROGROOVE DISCS FROM YOUR TAPES. 


Also tape copying service. Highest qualit discs 

, GOODMANS Axiom 80 speakers. 2 interstate inquiries welcome. — VITATONE RE- 

4180 baffles. Unused. Bargain, £75 jot CORDING STUDIOS, Box 16, P.O., Lane Cove. 
ne, 66-9737, Queensiang, N.S.W, Phone (Sydney) 42-6154. 
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Now also: HT Power transistors, Silicon Con- 
trolled Rectifiers, Zener Diodes, Varicap 
Diodes, and 50uA meters, all at our usual low 
prices and high quality. S.A.E. for free Cata- 
logue and Technical Notes. *Germanium 
**Requires heat sink. Minimum order: £1. 
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76-R VIEW STREET, HOBART, 
TASMANIA 
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ADVERTISING 
INDEX 


Asdic Stereo Speclulty Sdn” " 
Brisbane Agencies .. Inside Back Co 
A.C.E. Radio . 4 78, 122, 123, 1 
Adcola Products Pty. ‘Ntd: wee : ; 
AKAI Electrical Co. .. .. 
Amplion (A’sia) Pty. Lid. .. B 
Amalgamated Wireless (A’sia) Ltd. a 
Inside Front Cover, 16, 
Amalgamated Wireless Valve Co. ..— 
Aegis Manufacturing Co. Pty. Lid... 
Amateur Astronomers Supply € Cou 
AR.T.C. Back | 
Arrow Electronics Co. Py. itd. . 
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SPEAKERS 


The Sound of Perfection 


ENGLAND’S LEADING 
AUDIO EQUIPMENT CRITIC 


POINT FOUR 
LLIPTICAL STYLUS NOW AVAILABLE 


ADC cartridges are distinguished by 
he exceptionally low mass of the mov- 
ng system, which is genuinely below 
Il others and results in superior 
quare-wave response. 

The following is an extract from a 
‘echnical Report by Percy Wilson in 
The Gramophone,” England:— 

The construction is based on a new 
rinciple which. I called the “induced 
lagnet” principle. It is a sort of cross 
etween the older GEC “variable re- 
Ictance” idea and the later Elac 
moving magnet” idea but differs 
ignificantly from both. 
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ae 8 
Coils. 2. Pole pieces, 3. Mu-metal shield. 
Stylus assembly. 5. t. 6. Armature. 
9. Aluminium canti- 


Pivot block 8. Stylus. 
ver tube. ‘ f , 
The ADC “Point Four” design is 


Veral years ahead of its time and has 
ad to be scaled down in the 660 and 
10 models to meet current practical 
jlitics. It is to the credit of the com- 
ny that they have made an advanced 
odel available to those who wish to 
: ahead of the times, while at the 
Me time catering for those whose 
nbitions are more moderate. 

One other preliminary observation 
hich should appeal to the technician 
ther than the ordinary reader, It 
ems to me that one of the most 
editable features of this design is its 
treme simplicity; no screws or stuck- 
| pieces permitting of uncontrollable 


RATES ADC OUT 
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STANDING 


tolerances;, no undue reliability on 
accurate aif-gaps. The length of the 
cantilever and the mounting of the 
stylus can be accurately controlled. 
And here, be it remarked, the canti- 
lever is not unduly long and is tapered, 
so that any anti-resonance it may 
impose on the response is above 20 
Kc/s (This is the reason for the falling 
away — a desirable feature — of the 
response above 16 Kc/s). The one 
really crucial feature of the design is 
the hinge, and to this most meticulous 
care is being given. In other respects 
(even in magnetic strength and gap 
distances) the tolerances are wide. To 
my thinking this is a masterpiece of 
design and I congratulate the designers, 
wholeheartedly, upon it. 


For brevity, I give only the measure- 
ments for the Point Four and the 660 
cartridges. Those for the others were 
similar. For the Point Four and the 
Point Four E the bias corrector on the 


arm was put out of operation: at the 
prescribed playing weight it would 
over-correct and that, as I have con- 
sistently warned, is definitely worse 
than under-correction. The waveform, 
in all cases, was exceptionally good, 
and no tracking difficulties were en- 
countered at the minimum playing 
weights specified. 

For all practical purposes the 
responses are identical and near per- 
fection. Those for the Point Four E 
and 770 were just as good. 


On the CBS frequency records no 
significant differences were found. The 
response began to fall away above 16 
Kc/s and was 6 dB down at 20 Kc/s 
for the 660 and 4 dB down for the 
Point Four. 

No obtrusive resonances or anti- 
resonances were observed and _ the 
wave-form on the proper channel (e.g. 
the LH when using a LH modulation) 
and on the wrong channel (e.g. the RH 
when using a LH modulation) were 
both clean and undistorted. 


Listening tests have confirmed these 
outstanding results. The Point Four E 
is perhaps a little crisper than the 
Point Four and one could persuade 
oneself that there was less _inter- 
modulation, Certainly these fine points 
would not be observable with any but 
the very best pickup arms and most 
meticulous playing conditions. 

For ordinary playing conditions, in- 
deed, my colleagues and I are con- 
vinced that more consistently good 
results are likely to be obtained with 
the 660 model which has a smaller tip 
compliance and is therefore not so 
sensitive to accurate adjustments of 
alignment, playing weight, height and 
so on. After all, a tip compliance of 
20 is entirely satisfactory for normal, 
present-day use, or even 15, the com- 
pliance of the 770, for that matter. For 
automatic turntables, even the best of 
the modern ones, the 770 would be our 
choice. PERCY WILSON. 
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Makers’ Specification: 


Price (in Australia) .. 

Compliance (cu) 

Tip Radius .. fr At 

Playing Weight (grams) . 

Loada(K7 ohms) asm. as see - 

Output) (mV)iat S.S0em/sec i. 32 eG Se 

Channel Separation (dB) 50 c/s to 8 Kc/s .. 
All have 15° 

Decca Test Record SXL2057 

Frequency c/s 12K 10K 8K 6K 4K 


Point Four 

LH dB +29 +25 +05 —0.5 0 
Lxt —23 —22 —23 —24 —26 
RH dB idan teh S os 1.5 0 (1) 
Lxt —13 —19 —23 —25 —25 

Model 660 

LH dB —2.55 —1.5 -1 —1.5 —0.5 
Lxt —22 —22 —20 —21 —23 

RH dB —2.5 -—2 —1 —1.5 —1.5 
Lxt =— 25 — 25, 20 8 = 198) 220 


Point 4E Point 4 660 770 
£35 £30 £20 £13 
30 30 20 15 
ieee “ = .0004 .0007 0007 

%tol4 %to1% 1% to 4 2 to 5 
50 50 50 50 
5 5 7 7 
30 30 30 25 


vertical rake 


—-26 -20 -20 -16 —-13 -15 —21 

0 0 0 0 0 -0.5 —0.5 

=305 ==20 —=21 §—21 —21 —22 " —29 
0 0. +1 0 o +1 

—26 —-25 -20 -~16 -13 -—14 —22 
0 0 Ouest 2 44 
—22) =22° 22" +19 -—21 =23 —20 


‘or all your Hi-Fi requirements, call in or write to: 


ASDIC STEREO SPECIALISTS 
66 GLEBE ROAD, GLEBE, N.S.W. Telephone 68-1014 


BRISBANE AGENCIES 
16 STANLEY ST., SOUTH BRISBANE, QLD. 4-5466 
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4 Please send, free and post free, details of i 
s ADC cartridges. : 
1 
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COULD BE THE 


TURNING POIN’ 
a 
IN 


YOUR CAREER 


“ASK YOURSELF THESE 


3 QUESTIONS 
1, Am lina dead-end job? 


2, Can | use my spare time to get 
ahead? 


3, Am ! capable of earning more 
money? 


If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros- 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet ‘Careers in 
Radio and Television’ which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train- 

ing you need at the benches and lec- 

ture halls of Australian Radio and Tele- 

vision College or in your own home by 

correspondence ... you can be taught 


every important aspect of radio-tele- 
vision, details of every application of 
the fundamental principles. 


Opp. Grace Bros.) Phone 


MAY, 1965 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 
E. S. & A, BANK BUILDING, 


Cnr. Broadway and City rrr Sydney. 
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GET INTO ONE OF THESE 


PROFITABLE CAREERS A.R.T.C. CAN TRAIN 


YOU AS IT HAS THOUS- 
- ANDS. OF OTHERS! 
Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 


IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in- 
cluding manufacturing, radio servicing, 
television © servicing, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 


making money in radio, You can 
join the ranks of the skilled men. — 
. and it costs only pence a day. 


MAIL COUPON NOW - 


You are invited to mail the coupon 
below which can be your first step to- 
wards securing a job or business of your 
own with good prospects, security’ and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big | 
free booklet “Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 


Make Spare-Time Money 


If you wish, you can make your spare 
time earn money for you by training at 
home and many students, make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


| AUSTRALIAN RADIO & TELEVISIO 
| COLLEGE PTY. LTD., 


! 206 Broadway, Sydney, N.S.W. 

Dear Sir, 

\| Please send me, without obligation, your fr 
| booklet “Careers in Radio and Television.” 


N 
- 


il 
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